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Each of the planets in the Solar System is illustrated 


and described in detail, while the often complex 
process of locating planets in the night sky is made 

as simple as possible with unique charts and diagrams. 
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introduction explains many of the basic concepts 
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any scientific and technical terms used. 
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examined in a monthly guide, which is 
complemented by absorbing accounts 
of all 8& constellations and the 
objects they contain, including 
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nebulae and galaxies 
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6 e INTRODUCTION 


AUTHOR’S INTRODUCTION 


As the Sun sets and the sky darkens, the marvels of the night sky come into 
view: planets in our Solar System; stars, star clusters, and nebulae in our 
Galaxy; and other galaxies, unimaginably distant. Examples of all these 
objects can be seen with the naked eye, while binoculars or a small telescope 
reveal many more. This book shows you where and how to find them. 


F, eacwlon IS USUALLY regarded MODERN ASTRONOMY 

Aas the oldest of the sciences — yet, — From Newton’s time in the 17th 

with the continuing development of century onwards, it was recognized that 
space probes to the planets and orbit- the stars are other suns, but only in the 
ing telescopes, it is also among the 20th century, with the work of the 
most modern. American astronomer Edwin Hubble, 


did it become clear that our 

Galaxy of stars is only one 

©) among countless others, 

\ 6 and that the Universe as 

a whole is expanding, as 

though from a massive 

explosion billions of years 

ago. And only with the 
development of nuclear 
physics has it become 

clear how the stars generate 

the energy that makes them 

shine. 


ANCIENT ASTRONOMY 


Serious study of the sky began 
thousands of years ago in the 
Middle East and, at least in 

the ancient world, reached a 
pinnacle with the Greeks 2,000 
years ago. At that time, the stars 
and planets were still mysterious 
lights in the sky, and the Earth 
was thought to be at the centre 
of the Universe. ‘This view 


was not seriously challenged 
until the 16th century, when 
Nicolaus Copernicus, a Polish 


SKYWATCHING 

For all its modern 
advances, astronomy 
remains a branch of science 
where amateurs can make a 
real contribution, often with 

modest equipment — for 

example, monitoring 

changes in the brightness 
of variable stars, logging 
using the newly invented ‘THE FARNESE ATLAS meteor showers, following 


astronomer, proposed that 
the Earth is simply a 
planet and that all 
planets orbit the Sun. 
His revolutionary view 
was confirmed in the 
following century by 
the Italian Galileo Galilei, 


telescope. Johannes The celestial globe held here by storms in the atmospheres 
Kepler, a German math- — A//as shows the constellations — of Mars, Jupiter, and 
ematician, worked out known to the ancient Greeks. Saturn — and, if you're 
that planets orbit on elliptical paths, lucky, discovering an exploding star (a 
and the Englishman Isaac Newton nova) or a comet. Perhaps one of the 
explained the gravitational forces readers of this book will go on to make 


governing all orbital motions. such a discovery. 
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= 
How ‘THIS BOOK WORKS 


‘THE SOLAR SYSTEM, 


planets, the Sun and Moon, 


‘THE CON 
PP.63-141 


INTRODUCTION TO Mt 


“Lae BOOK IS divided into four month companion to the night sky. 
parts: a general introduction to Sample pages from the three main 
astronomy; a detailed guide to the sections (excluding the Introduction) 
Solar System; an alphabetical catalogue are shown below. Further explanation 
of the constellations; and a month-by- —_ appears at the start of each section. 


PP.25—62 


This section contains descriptions of the nine 


and the more 


significant smaller bodies. It also includes 
advice on how and where to find them. 


STELLATIONS, 


Entries on the 88 constellations 
are arranged alphabetically by 
name. Collectively, the charts in 
this section form a complete atlas 
of the sky. The text describes the 
origins of the constellations and 
selected features of interest. 


MONTHLY SKY 
GUIDE, PP.142-215 
An introduction to each 
month, with easy-to-use 
charts and descriptions 
of what to look out for, 
is followed by more 
detailed charts of the 
night sky as seen from 


northern and southern 
THE MONTH latitudes. 
KEY TO SYMBOLS 

GREEK ALPHABET DEEP-SKY OBJECTS | OBSERVATION 

Greek letters form part of the names of certain stars These symbols appear in SYMBOLS 

and appear on some of the charts in this book. red on the constellation | These symbols indicate the 

© alpha lL iota p rho and whole-sky charts. type of instrument needed to 

B hea kappa sigma Galas a. 

Y gamma A lambda T tau €) Globular cluster 

6 delta Lt mu Vv upsilon ““° Open cluster @ Naked eye 

€ epsilon Vv nu @ phi L] Diffuse nebula A Binoculars 

C zeta E xi % chi (©) Planetary nebula | ® ‘Telescope 

T eta O omicron W psi J\ X-ray and radio  =Not observable with 

8 theta T pi ( omega sources amateur equipment 

| 


8 e INTRODUCTION 


‘THE UNIVERSE 


, | ‘HE UNIVERSE is everything that gigantic explosion, the Big Bang, about 
exists — all matter, space, and time. — 10 to 20 billion years ago and is still 
It extends as far as the largest telescopes expanding. Within the Universe, 


can see, at least 10,000 million light matter is held together by 
years in all directions around us. The gravity in structures of 


Universe is thought to have formed ina — varying size. 


OUR GALAXY 

Most of the visible matter in the Universe is 

grouped in huge aggregations of stars, gas, 

and dust called galaxies. Our nearest star, the 

Sun, is an insignificant star in a galaxy of at 

least 100,000 million others (usually known 

as “the Galaxy”). Although it is difficult 

to tell from our position inside it, 

the Galaxy is thought to be spiral 

in shape. ‘There is some evidence 

indicating that there is a bar of 

material across the centre. ‘The 

Galaxy is about 100,000 light 

years in diameter, and we are 

located about two-thirds of the 

way trom the centre to the rim, 

in one of its spiral arms. ‘The stars 

that we see in the sky are all part of 

the Galaxy. ‘Those nearest to us appear 

in all directions in the sky, and form the A'THE MILKY Way 

constellations (see p.18). Since the Galaxy The Milky Way, a pale band that can be seen 

is flattened in shape, more distant StAS MASS arrhing across the sky on dark nights, consists of 

into a hazy band known as the Milky Way. innumerable distant stars within our ( ralaxy. In 

outer stars take longer this view of the Milky Way, looking towards the 

stars orbit the centre to orbit the centre than centre of the ( salaxy, apparent gaps are caused by 

of the Galaxy ¢ @ inner stars ; pes ; : 
clouds of dark dust that lie in the spiral arms, 
obscuring the light from stars behind. 


Perseus Arm ¢@ 


_® bright nucleus 


halo contains spiral arms 
oldest stars contain mainly 


younger stars 


from the side, 
spiral arms look 


Nike a Nat disc 


@ nucleus 


Se es... “ 


@ Sagittarius Arm —— | 
si 100,000 light years 


aM 


Solar System 1s 
located in Orion 
(Local) Arm 


OVERHEAD VIEW OF OUR GALAXY SIDE VIEW OF OUR GALAXY 
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OTHER GALAXIES 
‘The Universe contains countless galaxies, 
some of which we can see from the 
Earth. Galaxies are divided into spirals, 
barred spirals, ellipticals, and irregulars. 
Spirals have arms which consist of 
relatively young stars, gas clouds, and 
dust, and which curve out from a central 
bulge of old stars. In barred spirals, the 
arms extend from the ends of a central 
bar. Elliptical galaxies, consisting of old 
stars, have no arms and very little gas or dust. 
Irregular galaxies have no regular shape or 
structure. The largest galaxies are ellipticals, 
with more than ten times the mass of our Galaxy; 
some giant ellipticals may have formed by the merger 
of smaller galaxies. Far off in thesUniverse are objects 
called quasars that emit as much energy as a galaxy from an 
area not much larger than the Solar System. Quasars, and 
their less luminous relatives, Known as Seyfert galaxies and 
BL Lacertae objects, are thought to be galaxies with massive 
black holes at their centres. 


SPIRAL GALAXY BARRED SPIRAL GALAXY ELLIPTICAL GALAXY 
This galaxy, M83, appears In a barred spiral, such as Elliptical galaxies range from 
“face-on” to us, So that we see NGC 1365, a bar of stars and dwarfs to giants. M87 is an 
its nucleus and curving arms. gas lies across the nucleus. example of a giant elliptical. 


IC 10 (dwarf 


GROUPS OF GALAXIES irregular galaxy 
Galaxies usually occur in groups Known as 

clusters. Our Galaxy is the second largest in 
a relatively small family of about 30 galaxies 
called the Local Group, about 3 million light 


+ 


years across. The Group’s largest member is Ce ® 
the Andromeda Galaxy, a spiral galaxy more 

than 2 million light years away and the most pam itll 

distant object visible to the naked eye. Some f arge Magellanic mess 


J 


clusters have thousands of members, as does 


the Virgo Cluster, the nearest large cluster 
to us, about 50 million light years away. Its 


brightest members can be seen with the size 
of telescope used by amateur astronomers. 


THE LOCAL GROUP 
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WHAT IS A STAR? 


S VARS ARE BALLS of gas that release 

KJenergy produced by nuclear reactions 
within their cores. Most stars are similar 
to the Sun, our nearest star, but because 
they are so tar away they appear to us as 


mere points of light. Uhroughout the 


STAR FORMATION 


Stars form in huge clouds of gas and dust 
In space called nebulae, in a process that 
is continuing today. Lhe nebula shrinks 
under the inward pull of its own gravity, 
star Known as a 


forming an embryonic 


protostar. Eventually, the density 
ind temperature of the gas at the 


Provost irs centre become high 


enough tor nuclear reactions to 
begin. Lhe object “switches 
on’ to become a true star, 
enerating its own heat and 


Galaxy, stars are forming, evolving, and 
being destroyed. By studying a range of 
stars, astronomers have been able to 

build a picture of how stars change over 
time, and hence understand more about 
the past and probable future of the Sun. 


STAR 
FORMATION 


liehe. Lhe star is then said to be 
\ N \ 
yn the main sequence Llow long Stites: esa wen 1 MILLION KM 
\ 
sta like this and what happens PR , TAIN 
ROTOSTAR SEQUENCER 
next depend on the star's mass 200,000 BILLION KM os 
NEBULA STAR 


NEBULAE 


Nebulae are clouds of gas and dust within 
galaxies. Bright diffuse nebulae are areas 

of hydrogen gas where new stars are being 
formed. Iwo types of nebula are linked 
with the late stages of star development: 


planetary nebulae are shells of gas thrown 


(SRI 
(BRIGHT 


AT ORION NEBULA 
DIFFUSK NEBULA) 


VELA SUPERNOVA REMNAN' 
(SUPERNOVA REMNANT) (PI 


off by red giant stars, while supernova 
remnants are the twisted wreckage of 
exploded massive stars. Some nebulae 

are dark because they contain no stars to 
iIluminate them, and are visible only when 
silhouetted against a brighter background. 


CAT’S EYE NEBULA 


ANETARY NEBULA) 


MASSIVE STARS 

A main-sequence star with a mass of more 
than about 10 Suns experiences a spectacular 
end. It swells into a red supergiant with 
cooling, expanding outer layers. Eventually 
its core collapses, causing a huge explosion 
known as a supernova. For a few weeks, the 
supernova shines as brightly as an entire 


MASSIVE STARS 
star becomes redder 


as its cools 


ll. J 


| 
1,000 MILLION KM 


RED 
SUPERGIANT 
expanding 
gas shell 


SMALL STARS 


cooling, expanding 
red star 


ll 
100 MILLION KM 


RED GiANT 


10,000 BILLION KM 
PLANETARY 
NEBULA 


SMALL STARS 


A star of similar mass to the Sun undergoes a 
quieter end than a massive star. It swells into 
a red giant, eventually losing its outer layers, 
which form a gas shell known as a planetary 
nebula (because of its resemblance to the 
disc of a distant planet). ‘he core 1s exposed 
as a hot white dwarf that cools and fades over 
billions of years. On ceasing to emit light, it 
will become a black dwarf. ‘he least massive 
stars, red dwarfs with only about one-tenth 
the Sun’s mass, can last for 100 billion years 
or more, whereas the most massive stars burn 
out after only about a million years. ‘The 
Sun, which formed about 5,000 million years 
ago, is about halfway through its life-cycle. 


explosion 
~ - 


SUPERNOVA 


intensely 
hot core 
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galaxy. While the outer layers of the star are 
scattered in space, the fate of the core again 
depends on its mass. A core of relatively low 
mass will be crushed into a tiny, superdense 
neutron star. If the core has a mass of more 
than about two Suns, its own gravity will 
squash it further, into a black hole. 


core ts even smaller 
and more dense than 
white dwarf (below) 


outer layers 


blown off in 


15 kM 
> NEUTRON STAR 


black hole 


disc of material as 
attracted by gravity 50 KM 
BLACK HOLE 


extremely core glows core stops 
dense, faint red as it glowing 
core cools 
> > > 


Ld 


10,000 KM 


J 


10,000 KM 10,000 KM 


WHITE COOLING BLACK 
DWARF WHITE DWARF 
DWARF 


STAR SIZES 

Stars vary greatly in size. 
A red giant may have 
a diameter of up to 
150 million km 

(100 million miles). 
The Sun (a main- 
sequence star) 1s 

1.39 million km 
(865,000 miles) 

in diameter, while a 
white dwarf, the sixe 
of which 1s exaggerated on 

this diagram, ts typically only 
10,000 km (6,000 miles) across. 


| white dwarf 


main- 
Sequence star 


red giant @ 
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STAR FAMILIES AND VARIABLE STARS 


CVPARS ARE not always the simple, 
N 


may at first appear to be. Many of them 


unchanging points of light that they 


occur In families of two or three, or 
sometimes in much larger groupings. 


DOUBLE AND MULTIPLE STARS 


When seen with binoculars or a telescope, 
many stars turn out to have one or more 
COMpanions. Sometimes the COMpanton Stars 
are unrelated objects in the foreground o1 
background, in which case the pair form 
what is called an optical double. But in most 
cases, the stars le close together IN Space, 
forming a pairing Known as a binary. Linked 
by gravity, the members of a binary orbit 
around each other, although it usually takes 
many vears to detect any motion, and in the 
case of multiple stars the orbital motions can 
be very complex. Separating the components 
of double stars is a popular activity among 
imateur astronomers. Lhe closet together 
the stars are as seen from Earth, the larger 


the aperture Of telescope needed to divide 


STARS LINKED BY GRAVITY 


A 


A 


Na 


KOUAL MASS UINEOUAI 
In a binary star with member 

of equal mass, the stars orlat WOTC WHA 
around a centre of mass midway centre of ma 


heteoven them heaorwer Stay 


Nad 


VMIASS 


When one member of a binary 1s 
roe than the other. thi 


/n 


Others vary in brightness in cycles that 
last days, months, or years. Examples of 
double and multiple stars, star clusters, 
and variable stars can be seen with small 


Instruments or even the naked eye. 


\LBIREO 

\ colour contrast of OTANLE 
and blue makes this a 
particularly attractor 
double star for users 

of small telescopes 


(or “split’) them. When the stars are very 
unequal in brightness, the fainter star (the 
secondary) can be difficult to see because of 
the glare from the brighter one (the primary). 
Some doubles, called spectroscopic binaries, 
have components that are too close together 
to be separated through an optical telescope. 
Only by studying the spectra of light from 
these stars are professional astronomers able 


to establish that they are double. 


OPTICAL DOUBLE S'PARS 

lwo stars that lie in the same line of steht but are 
at different distances from us are known as an 
optical double Double stars of this LyPpe are less 
common than genuine binartes. In fact, more than 
three QUUATTETS Of all stars are linked to one or 


MOTE COMPANIONS hy oravitly 


j 
wi 


\ MULTIPLE STAR 

llere, four stars of equal mass 
form feo pairs orbiting a centre 
of mass. Multiple star orbits are 
usually highly elliptical 


closer to the 
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STAR CLUSTERS 


Rather than originating singly, most stars 
form as part of a group or cluster, of which 
there are two distinct types. Open clusters, 
the more common type, have no specific 
shape, being scattered collections of dozens 
to hundreds of relatively young 
stars lying in the spiral arms of 
our Galaxy. Globular clusters, 
which lie in a halo around our 
Galaxy, are spherical or slightly 
elliptical in shape and contain 
large numbers of very old stars. 


OMEGA CENTAURI & 
(GLOBULAR CLUSTER) 


A THE PLEIADES 
(OPEN CLUSTER) 


VARIABLE STARS 


A variable star is one that varies in brightness 
over time. Nearly 20 per cent of such stars 
are eclipsing binaries — very close pairs in 
which one star periodically passes in front of 
the other, causing a drop in the total amount 
of light reaching the Earth. ‘The most famous 
eclipsing binary is a star called Algol (in the 
constellation Perseus). But most stars that 
vary in brightness do so because they pulsate 
in size. The most common of these are red 
giants and supergiants called Mira stars, after 
their prototype, Mira (in Cetus). Such stars 


vary by up to 25,000 times in cycles lasting 


BRIGHTNESS OF ALGOL AND 

DELTA CEPHEI 

These graphs show how the apparent brightness 
(or magnitude) of these two stars varies over time. 
While the curve for Delta Cephei 1s relatrvel) 
smooth, the brightness of Algol falls dramaticallh 


when the primary ts eclipsed by tts fainter partner. 


ALGOI 


INTEL DI 


NEAC 


P 
TIMI 10 


(HOURS) 


3 months to 3 years. Many other red giants 
and supergiants also pulsate, but with less 
regularity and smaller changes in output than 
Mira stars. Relatively rare, but important, 
are Cepheid variables, named after Delta 
Cephei (in Cepheus). The pulsation period 
of these yellow supergiant stars 1s directly 
related to their luminosity, so by timing a 
star’s variations astronomers can work out its 
actual brightness. Since the brightness of a 
star in our sky depends on its distance from 
us, such stars act as valuable “standard 
candles” for measuring distances in space. 


DELTA CEPHEI 


5.57 
{ 


MAGNITUDI 


r 


| 
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‘THE SOLAR SYSTEM 


ch. HUB of the Solar System is the 
Sun. Around it orbit nine planets 
and their moons, along with a swarm of 
asteroids (also Known as minor planets) 
and smaller pieces of debris. ‘The Sun 
contains about 99.9 per cent of the Solar 


THE SUN AND PLANETS 
‘The Solar System is orbiting the 
centre of the Galaxy. At the 
same time, the planets are . 
in orbit around the Sun, all \ 
moving anti-clockwise as 

viewed from over the Sun’s 

north pole. Each planet also 

Spins on its own axis of rotation. 

The four innermost planets — Mercury, 
Venus, Earth, and Mars — are small, rocky 
bodies, sometimes Known as the terrestrial 


planets. Beyond Mars is the asteroid belt and then 
the gas giants: Jupiter, Saturn, Uranus, and Neptune, 
so-called because they are much larger than the Earth 
and consist mostly of hydrogen and helium. All four 


System's total mass, and all the objects 
in the system are held in place by its 
gravity. At the edge of the Solar System 
is a cloud of comets that extends 
roughly halfway to the nearest star, 

a distance of about 2 light years. 


Pluto _— 


Uranus 


have ring systems and numerous moons. Pluto is a 


small, frozen oddity, which for part of its orbit is closer 
to the Sun than Neptune ts. ‘Vhe planets are thought 


to have formed from a dise of gas and dust around the 


newly formed Sun about 4.6 billion years ago. 


Astronomers have found evidence that 
planets exist around other stars, too. 


ORBITS OF THE INNER 
PLANETS & 

The learth 1s the larvest 

of the four rocky inne / 
planes, Mercury and 
Venus, which orbit 


& 
Mars 


heteocen the Sun and 
harth, are known as 
imfertor planets 


Jupite / 


THE PLANETS 


IN SCALE 
Vervury hearth 
>@€ ee 

Venu Var 


e) arth 


Saturn 


Uranus Neptune 


a 


Pluto 
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OBSERVING THE PLANETS 


The orbits of the Earth and other planets 

are in much the same plane. As a result, the 
planets stay close to an imaginary line called 
the ecliptic (see p.16) that represents the 
Sun’s apparent path across the sky over the 
course of a year. Inferior planets (Mercury 
and Venus) are always close to the Sun in the 
sky, appearing before dawn or after sunset, 
but never in a truly dark sky. Five planets — 
Mercury, Venus, Mars, Jupiter, and Saturn — 


— 


Saturn 


A ORBITS OF THE OUTER PLANETS 

The six planets beyond the Earth are referred to as 
superior planets. Like all planets, their orbits take 
longer to complete the further they are from the Sun. 


OPPOSITION AND CONJUNCTION 
‘The ease with which most planets can be 
seen depends on their position in relation 
to the Sun and Earth. ‘The angle between 
the Sun and a planet, as seen from the 
Earth, is known as elongation. At their 
greatest eastern and western elongations, 
inferior planets lie in the evening and 
morning skies respectively. At conjunction 
(when elongation is zero), a planet 1s lost 
in the Sun’s glare. A superior planet can 
lie opposite the Sun in the sky, a position 
called opposition; at this time, it looks 
largest, is visible all night, and at midnight 
lies due south from northern latitudes and 
due north from southern latitudes. 


greatest ¢@ 
CaASTETHN 
elongation * 
/ 
angle of 
elongation 


are bright enough to be seen with the naked 
eye. They can be identified by watching 
their movement from night to night against 
the backdrop of seemingly fixed stars, noting 
how they disturb the shapes of the constel- 
lations. ‘The outermost planets are harder to 
see: Uranus and Neptune can be found with 
binoculars, but Pluto 


can be seen only ooo P< te 
with atelescope. ® J apparent path 
eu eg Mars 
“e 
” & 
) 
e° o-e._ 
o” jo oe @ Mars 
€ 
ra Sun \ 
€ Earth 


RETROGRADE MARS 


RETROGRADE MOTION 
Relative to the stars, the planets 
seem to move across the Earth’s 
sky from west to east. But when 
the Earth, which ts travelling 
more quickly on its inside track 
around the Sun, overtakes a 
superior planet, the planet seems 
to execute a backward loop in 
the sky. Known as retrograde 
motion, this effect is most 
obeious in the motion of Mars. 


superior 
CONJUNCLION CONJUNCHION @ 
e planet 
( Sun @ Sun & 
s 
ro 
~@ Karth » 
© greatest sath 
/ weslern 
/® elongation — 
/ GHE, 
/ Earth / 
/ 


© mferior 


Opposition @ 
CONJUNCHION 


(planet is at 
its closest 
to Earth) 


INFERIOR ORBIT SUPERIOR ORBIT 
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‘THE CELESTIAL SPHERE 


LL CELESTIAL OBJECTS appear to day, although it is actually the Earth 

be attached to an invisible sphere that is rotating. Phe portion of the 
of infinite size centred on the Earth. celestial sphere seen from the Earth 
Known as the celestial sphere, this depends on the observer's latitude, the 
seems to spin around the Earth once a time of night, and the time of year. 
THE CELESTIAL SPHERE circle of Earth’ axis of 
There are various important points and lines dectination if lata 
on the celestial sphere, similar to those on calostial e north celestial 


the Earth’s globe. Directly over the Earth’s sphere @ pate 
poles lie the celestial poles, around apparent aS 

which the sphere appears to turn each movement 

day. The celestial equator is a circle on of stars 

the celestial sphere above the Earth's ? 

equator. Another circle, Known as the YQ 


ecliptic, represents the Sun’s apparent 
path around the sphere each year. Of 
course, the Sun’s motion ts actually due 
to the Earth orbiting the Sun; hence the 
ecliptic is really the plane of the Earth’s 
orbit projected on to the celestial sphere. 
Because the Earth’s axis ts tilted at 23.5 


ecliptic e 


degrees, the celestial equator is tilted at circle of right e 

the same angle to the ecliptic. ASCENSION 
e celestial 

equator 


@ vertica 
‘THE CELESTIAL SPHERE 
Viewed from the Larth’s north pole, the celestial sphere pt ere pol 
appears to turn anti-clockwise, with the stars and other 
alyects moving parallel to the celestial equator: 
LATITUDE APPARENT 


How much of the celestial sphere we can see See MOTION 


depends on our latitude. krom either pole, _ ———, Seen from various 
locations on the 
surface of the 
globe, celestial 
the equator, the whole celestial sphere can objects appear to 
be seen ina year; the celestial poles lie on “on > move differently. 
the horizons to the north and south, and all 


objects rise and ser. At mid-laticudes, all of ay » 


one celesual hemisphere 


only half the sky can ever be seen; on any 
night, objects circle the celestial pole but 
do not rise or set (they are Circumpolar). At 


is visible over a year, —_ ( / 


plus part of the pi 


~ , f [ 
other one, Only y = — \ : 
some objects Se eee | 


NORTH POLE (90°N) MID-LATIPUDE (45°N) EQUATOR (0°) 
Al olyects move without Same obyects rise and set; Al celestial olyects rise 
ISING OF SéIING others are circumpolar and Set. 
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TIME OF NIGHT AND TIME OF YEAR 
As the Earth spins, the stars seem to move across 
the sky; hence our view of the sky changes as the 
night progresses. he celestial sphere turns once 
in the time it takes the Earth to spin on its axis 
relative to the stars — 23 hours 56 minutes. But the 
time between successive noons (a mean-time day) 
is longer, 24 hours, since the Earth is also orbiting 
the Sun. 
earlier each night, as measured in mean time. ‘The 


This means a star will rise four minutes 


Earth’s orbit of the Sun also means that a star near 
the celestial equator that 1s in the night sky (and 
hence visible) at one time of year will be in the 


daytime sky (and hence invisible) six months later. 


TIME OF NIGHT & 

In this picture, taken with a long exposure, the images 
of the stars have been drawn into curving lines round 
the north celestial pole by the Earth’s rotation. 


/; Sa 
7 ecliplt 


== 
oe 


THE ZODIAC 


During one year, the Sun passes tn front of 
> / 


‘THE ECLIPTIC AND THE ZODIAC 
As the Earth moves around the Sun, the Sun 
appears to move against the background of stars. 


a band of constellations (see p.18) along 
the ecliptic. Collectively Known as the 
zodiac, they form an area in which the 
planets are always to be seen. The dates 
when the Sun is in each constellation no 
longer accord with the dates attached to 
the astrological house of the same name. 


CELESTIAL COORDINATES 


Positions of objects on the celestial sphere 
are measured in coordinates called right 
ascension (RA) and declination (dec.). 
Right ascension is the equivalent of - 
longitude on the Earth. It is 
measured in hours, anti- 
clockwise around the 


celestial equator, 


one hour of right 
ascension equals 15 
decree Of rotation e 
declination of e 
tar 1s +45 
13! 


a 


cele tial equator e = 


starting at the point where the Sun moves 
northwards across the equator each year 
(the vernal equinox). Declination, the 


equivalent of latitude on the Earth, 1s 
measured from 0 degrees at 
the celestial equator 
4 ( 
° to 90 degrees at the 
celestial poles. 
© sfar’s position 


Is 2h +45 


e declination Is 
measured in degrees 


right ascension of 


@ star ts 2 hours 


@ vernal equinox 
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HE SKY is divided into 88 interlocking areas 

known as constellations, whose boundaries 
were defined by the International Astronomical 
Union in 1930. Within these areas, astronomers 
use an agreed system of names, letters, and 
numbers to identity celestial objects. 


THE CONSTELLATIONS 

In his book 7he A/magest (¢. AD 150), 
the Greek astronomer Ptolemy listed 
48 constellations, many of them 
depicting characters or creatures from 
Greek myth. Others were added later, 
making the modern total of 88. Many 
of the more recent constellations lie 
in the far southern sky that was below 
the horizon of the Greeks and depict 
scientific or technical instruments or 
exouc animals. On star charts, some 
of the stars in a constellation may be 
joined by lines to form a pattern that 
symbolizes the object after which the 


NOR 


ARA 


constellation is named. However, 


the resemblance to the real object is 
usually slight, and the way the linking 


VER 
PAV 


lines are arranged varies between 

charts. Constellations are often referred 
to by a set of standard three-letter 
abbreviations — for example, Sagittarius 
is abbreviated to Sgr, Ursa Mayor to UMa. 


CONSTELLATIONS AROUND 
THE SOUTH CELESTIAL POLE 


MAGNITUDE 

The brightness of an object in the night sky ts called its 
apparent magnitude, and depends on both tts actual 
luminosity and its distance from the Earth. Astronomers 
use a numerical scale to describe the magnitude of 


celestial objects. Bright stars are given low or negative 


numbers, while faint objects are given high numbers. 

l nder good conditions, it is possible to see stars down to 
about magnitude 6 with the naked eye, while binoculars 
or a telescope are needed to see objects with higher 
values. The scale ts logarithmic, so a star of magnitude | 
is 100 times brighter than a star of magnitude 6, 


STAR NAMES AND CONVENTIONS 


star forming part 
of constellation 


linking pattern 
linee 
CEN 
LUP 
CRU 
CIR 
MUS 
TrA 
CHA 
APS by 
south MEN 
OCT celestial pole 
HY! 
IND 
TUC 


abbreviated 
constellation 
Nae 


APPARENT MAGNITUDE 
Betelgeuse is nearly 10,000 times 
brighter than the Sun, yet tt looks 
fainter than Sirius, which 1s only 
20 times brighter than 

the Sun, because 
if 1s 50 times 
further 
ATLAY., 


constellation 
boundary 


Betelgeuse (130 e 


0 Sun Sirius (8.6 light years light years from 
‘ @ from the Sun) the Sun) 
' 
' | 
ae ! DISTANCE IN LIGHT YEARS 
Ae a. Aine ose erKerrenre es ee 
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STAR NAMES 


Cygni), which run in order of right ascension. 
names to stars. Instead, several different Some stars not in the Flamsteed catalogue 
schemes are used to name the various stars are identified by upper- and lower-case 
in a constellation. A large number of stars are letters, especially in southern constellations. 
referred to by letters or numbers, linked to A separate lettering system, starting with the 
the (Latin) genitive case of the name of the capital letter R, is used for certain variable 
constellation; the brightest stars are given stars (e.g. I) Cygni). Some bright stars also 
Greek letters, called Bayer letters, which are have common names derived from Latin, 
assigned alphabetically in roughly the order Greek, or Arabic — e.g. Deneb (Arabic). 

of brightness — hence the brightest star | Deep-sky objects (such as nebulae, clusters, 
in Cygnus is named Alpha (a) Cygni. — and galaxies) are given numbers preceded by 
Most naked-eye stars have the letters M, NGC, or IC , taken from the 
Flamsteed numbers (e.g. 61 Messier, New General, or Index catalogues. 


There is no single system used to assign 


some Bayer letters 
have superscript 
numbers 


STARS AND DEEP-SKY 
OBJECTS IN CYGNUS 


most stars are 
not part of a 
constellation pattern 


New General 
Catalogue (NGC) 


Messier number 
number 
Bayer letter 
Alpha (a) 
Cygat ts also 


called Deneb 
Flamsteed 
numbers increase 
with right ascension 
(from right to left) 
capital letter 
identifying 
variable star 


DISTANCE 


Astronomers measure distances to stars in the same 
& way that a surveyor would: by taking bearings from two 


different places — in this case, from opposite sides of 
the Earth’s orbit, six months apart. Even then, the shift 
in position, or parallax, is only tiny. If the shift is too 
small to detect, astronomers estimate how far away a 
star is by calculating how much light it emits and 
comparing this with how bright it appears in the sky. 


PATTERNS IN 
THREE 
DIMENSIONS 
The stars in the constellation patterns 
usually lie at various distances from 


nina PARALLAX SHIFT 


The more distant the 
star, the smaller the 
parallax shift. 


the Earth and have no real connection 
with each other. For example, the stars 
in the Great Square of Pegasus range 
from 97 to 330 light years away. 


Sun 


Earth in 

January 

Earth in 
July 
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OBSERVING ‘THE STARS 


DENTIFYING objects in the night sky = Once these reference points have been 


for the first time can be a daunting identified, imaginary lines can be drawn 
experience. A good way to start is by outwards from them to find other stars 
learning to gauge distance and finding a — and patterns, which in turn act as useful 
few bright stars and key constellations. stepping-stones to the rest of the sky. 


SCALE IN THE SKY 

It can be difficult to judge how large a feature will appear 
in the sky by looking at a map. Fortunately, a hand held 
at arm’s length acts as a convenient measuring scale. For 
example, an index finger easily covers the Moon or Sun, 


both of which are only half a degree across. The back of a VY USING HANDSPANS 
hand is about 10 degrees across, the width of the bowl of A hand held at arm’s length can 
the Plough (Big Dipper). ‘To cover the Great Square of be used as a measuring device by 
Pegasus (16 degrees across), the fingers must be splayed. both adults and children. 

= al = 


a 


"hy full Moon 


Square of 


the Plough in Pevasus 


Ursa Mayor 


ONE FINGER CLOSED HAND OPEN HAND 


NORTHERN SKIES 
The Plough, or Big Dipper, which is high in 
northern-hemisphere skies in spring, is a key 
pattern in the northern sky. ‘Two stars in the 
bowl of the Plough, Alpha and Beta Ursae 
Majoris, point to the north pole star, Polaris. 
On the other side of the celestial pole is the 
W-shaped constellation Cassiopeia. ‘Vhe 
Plough’s bowl can also be used to locate 
the bright star Vega, which ts prominent 
in northern skies in summer. A line 
extended from the curving handle of 
the Plough leads first to Arcturus, a 
beacon of spring skies, and then to 
Spica, the brightest star in Virgo. 
Also to the south of the bowl of 

the Plough are Leo and the stars 
Castor and Pollux in Gemini. 


NORTHERN SIGNPOSTS 
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MID-LATITUDE SKIES 
Orion is a prominent constellation in the evening skies 
of northern winter and southern summer. ‘The line 
of three stars that forms Orion’s Belt points to the 
brightest star in the sky, Sirius (in Canis Major). 
Sirius marks one corner of a huge triangle 
(Known in the northern hemisphere as the 
Winter Triangle). he other corners are marked 
by the bright stars Betelgeuse (in Orion) and 
Procyon (in Canis Minor). Another prominent 
star in Orion is Rigel. A line from Rigel through 
Betelgeuse points to Castor and Pollux in the 
neighbouring constellation of Gemini. On the 
other side of Orion is Aldebaran, the brightest 
star in Taurus; beyond Aldebaran, in the same 
direction, is the Pleiades open cluster. Almost 
directly to the north of Orion lies Capella, the 
brightest star in Auriga, which is overhead on 
January evenings from mid-northern latitudes. 


MID-LATITUDE 
SIGNPOSTS 


SOUTHERN SKIES 

‘Two bright stars in Centaurus and the 
familiar shape of Crux, the Southern 

Cross — all of which are at their highest 

on April and May evenings — are the 

starting points for finding a way around 
southern skies. A line from Alpha through 
nearby Beta Centauri points to Crux, the 
smallest constellation in the sky but also one 
of the most distinctive. The Southern Cross 1s 
not to be confused with the slightly larger False 
Cross, which is closer to the bright star Canopus. 
Unlike in the northern hemisphere, there is no 
bright star near the south celestial pole, but the 
longer axis of Crux points towards the pole, as does a 
line at right angles to the one linking Alpha and Beta 
Centauri (see also p.87). Canopus and Achernar form a 
large triangle with the south celestial pole. 


SOUTHERN 
SIGNPOSTS 


SCALE 


SKYWATCHING TIPS 
¢ Always wear warm clothing — even ¢ Observe objects when they are well clear 
summer evenings can be cold. of the horizon wherever possible. 
¢ Allow at least 10 minutes for your eyes ® ‘To see faint objects more easily, look 
to adapt to the dark before beginning slightly to one side of them; their light will 
serious observations. then fall on the more sensitive outer part 


e If needed, use only a dim red torch, of your eye. This technique 1s called 
so that your eyes remain adapted to _ averted vision. 
the dark. © Keep a log of your observations, always 


PLASTIC-COVERED TORCH noting the date and time. 
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BINOCULARS AND TELESCOPES 


A: PFRONOMERS use binoculars and can be seen than with the eye alone. 

telescopes to make objects appear ‘They also magnify objects, so that small 
brighter and larger. These instruments details can be distinguished. Binoculars 
collect more light than the human eve, are usually recommended for beginners; 
which means that much fainter objects more serious study requires a telescope. 


BINOCULARS OR A TELESCOPE? 


finder scod ’ BINO aS 
For simple stargazing, binoculars are ideal, ejinder scope 7 BINOCULAR 


) ] . 
being portable and relatively cheap. a nage har nies i bins up to 
9 | 
/ ( y ' 
[hey show many more stars than the é hiieatel : mM (é th} = adic 
7. ' d if D) if / 0 [ }} , 
naked eye, and their wide field of view : ap aes 10 F ee — 
SS MAZNIICATION MARES objects look 


@ evEplec J 


makes them especially useful for 
larger, hut with MAGNIFICATION 


looking at large areas of sky or objects 


j ) 
reater than IV times tt ts not 
such as comets. They also produc é Sr eee : ; i , 


easy to hold binoculars stead) 
upright images. Telescopes have le a : fone 


larger apertures and higher © equatorial enough to see objects clearly 
magnifications than binoculars, 
and show inverted images. The 
aperture of a telescope ts fixed, 

but the magnification can be \2 
altered by changing the eyepiece. 

When assessing a telescope’s performance 
the aperture 1s more important than 

the magnification (see below). Another 
critical requirement ts a steady mounting, 
to prevent images from shaking. Most 
imateur astronomers use a telescope of 
‘small” to “moderate” aperture — where 
small is less than 100 mm (4 in) 
ind moderate 1s 100—250 mm 
(4-10 in); anything greater 


than this 1s considered large 


APERTURE AND MAGNIFICATION 


\lchough magnification makes objects in millimetres (50 times the aperture in 
appear larger and closer, there are limits inches). No matter how large the aperture, 
to the magnification that can be used. An as the magnification increases, the 

image looks fainter as it gets bigger. As a unsteadiness of the atmosphere, caused 
guide, expect a maximum magnification by air currents, becomes more noticeable, 
of about twice the telescope aperture Which limits the powers that can be used. 


MAGNIFICATION 

High powers of magnification are 
useful when viewing the Moon 
(shown here), planets, or close double 
ars. Low PO@ETS ATE hetter for 
diffuse olyects such as comets, 


nebulae, and calaxies. NAKED RYE BINOCULARS TELESCOPE 


REFRACTING TELESCOPES 
Refractors have a main lens, called 
the object glass or objective lens, 
which collects and focuses light. ‘The 
image is magnified by an eyepiece at 
the opposite end of the tube. In some 
small refractors, a prism is used to 
bend the light so that the eyepiece 

is more conveniently positioned for 
observation, as in the photograph 
here. Most small reftractors have 

a simple type of mounting 
known as an altazimuth, 
which allows the telescope 
to ult up and down and 


swivel from side to side. © eyepiece 


refracted 
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REFRACTOR 

This small refracting telescope 1s 

on an altazimuth mounting. 
finder scope 


(for aiming 
at olyects) ° 


obye ctive lens 
housing 


| 
| eyeplece @ 


incident 


° light 


obfe 11VE 
lens ° 


light @ 


© altazimuth 
mount 


HOW A REFRACTOR —e fripod 


WORKS 


REFLECTING TELESCOPES 
Most reflectors used by amateur 
observers are of the Newtonian type, 
in which light is collected by a concave 
primary mirror and deflected into an 
eyepiece at the side of the tube by a 
flat secondary mirror. They often 
have an equatorial mounting, 
which allows them to track 
objects across the sky simply 

by turning one axis, called the 
polar axis, which points to the 
celestial pole; a motor drive can 
accomplish this automatically. 
However, a Dobsonian mounting, 
which is a form of altazimuth 
mounting, 1s also now popular. 


REFLECTOR 
This reflecting telescope of 
Newtonian design 1s on 


eyeplece @& >. 


a Dobsonian mounting. 


———e /ightweight 
tube 


Formica 


ncide 
° ring incident 


hk light @ 
e leflon pad eyepiece @® | 
reflected 7 | 
primary light @ — 


MITTOr @ 


@ secondary 
MTT Or 


How A NEWTONIAN 
REFLECTOR WORKS 


CASSEGRAIN TELESCOPES 
Another type of reflector, called the 
Cassegrain, uses a secondary mirror 
with a convex surface to reflect light 
back through a hole in the centre of 
the main mirror, where the eyepiece 
is inserted. Because the light path 1s 
folded back on itself within the tube, 
this design is more compact than the 
Newtonian. A modified form, called 
a Schmidt—Cassegrain, is popular 
among amateurs. This has a thin 
lens, known as a corrector 

plate, across the front of the 

tube to increase the field of view. 


CASSEGRAIN 

This Schmidt—Cassegrain 
telesi ope Is supported OW AN 
equatorial fork mounting. 


finder e 
\/ ope 
reflected secondar) 
light @ e@ murror 


primary 
e@ mirror 


— 


CVEPlect - 


MOlOT ari cine 
equatorial 
WHOUNT 

e incident 


light 


\ CASSEGRAIN 
WORKS 
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AS TROPHOTOGRAPHY 


MN SINGLE-LENS REFLEX camera can 
be used to take attractive pictures 
of the night sky, from snapshots of 
bright stars and planets to long, guided 
exposures that show objects that are far 


CONVENTIONAL PHOTOGRAPHY 


\ time exposure with a fixed camera will 
record star trails like those shown on p.17 
Fast film (such as ISO 400) should be used 
and the camera lens set to its widest aperture. 
Exposures should be tailored to the sky 
conditions — in towns, light pollution (p.37) 
will start to fog the film after only a few 
minutes. lo produce sharp images of stars, 
the camera must track the stars as the Earth 
rotates. [his can be done by attaching the 
camera to a motor-driven MOUNTING OF CO the 
tube of a telescope that has such a mounting 
For detailed views, the camera lens can be 
removed and the teles« ope itself used as a 
telephoto lens In this cCasc, the telescope 
must be guided very accurately on the 

target, particularly during 
‘xposures lasting more 


than a tew seconds 


CAMERA ‘TO 
KYEPIECI 

lhe lens of the camera 

removed and thi hod) 

attached to the telescope in 


place a thi f VEPlece 


too taint for the naked eve. For close- 
ups, a telescope can be used to replace 
the camera lens. More advanced astro- 
photographers use electronic detectors 


called CCDs tn place of film. 


A CAMERA ON 

LP ELESOPI 

lhe telescope drive is 
used to keep the camera 
pointed at its tareet, 
allowing long exposures 


; ; jy / 
WUMAOUL Slar trailing 


CCD CAMERAS 


MOUNTING 
oe & OF B, 
(LAMERA 


Charge-coupled devices (CCDs) are light 
sensitive silicon chips that can be used tn 
plac e¢ of a conventional camera and tilm 
[hey are much more sensitive than normal 
photographic film, so that an exposure of only 
i few minutes can show as much as an hour 
long exposure would on film. CCD images 
can be stored in a computes 


ind viewed on Its Screen 


COD MICROCHIP 
1 COD chip ts much smaller 
than a frame of 35 mm film. 


which can be a drawback 
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‘THE SOLAR SYSTEM 


How ‘THIS SECTION WORKS 


es SECTION is about the Sun planet, advice on observation, and charts 
and the bodies in orbit around it. and diagrams that show where it can be 
‘There are entries on the nine planets —_ located. Other entries cover the Sun 
(including the Earth), each consisting _ itself, the Moon, and smaller bodies 

of an illustrated description of the such as comets and meteors. 


. aunt observation section STTUCLUTC 
locator strip - a contains tips on finding of planet's 
yee =: and studying the planet interior 


shows planet's \ 
position in -_ 
relation to the 
Sun and Earth 


vertical section 
through atmosphere 


planet’s size eT 
compared 
with that of 
the Earth 


diagram bad 
Lett e —¢ 
illustrating = 
planet’s tilt, SSSR mus SESS 
rotation, Are ATT 
and orbit if oe er 
physical properties @ @ /ocator diagram pie-chart of € = as = 
ex pressed as ratios to for inner planet atmosphere 
values for the Earth (see below Omposition : ° ° 
jo me COMPO constellations in which 


planets can be found 


PLANET LOCATORS > . 
The planets are always to be Senko i 
found in one of the 13 constel- of Sun (as seen 
lations of the zodiac (see p.17). from Earth)e— 
‘The constellation in which the 

planets Mercury, Venus, Mars, 


va 
o 
cote’ 8) I we Olek cr sox 
x @ path of 


© planet 


180 


@ planet 
disa (ppears 


0 


Jupiter, and Saturn can be angle between e— spit 
. . i Pi ’ : LIATC RNEN 
found at a particular time is Sun and planet ibe 


east of Sun (as path line ts 


shown on a strip diagram. seen from Earth. A 5 BSB eS EE S QO within this 
353 5 2 5 2® 5 = w OD band 
I 2004 


e horizontal scale shows 
month and year 


A HOW TO USE THE STRIP DIAGRAM 

1. Find the date on the horizontal scale. For example, to 
find Venus in January 2004 on the segment above, 
first locate January at the bottom of the diagram. 


A ‘THE OUTER PLANETS 2. Read upwards to the curved path line. 

Uranus, Neptune, and Pluto seen 3, Read diagonally up along the tinted band to identify 
to move relatively slowly. Their the constellation in which the planet appears. In 
location in the night sky 1s therefore January 2004, Venus is in Aquarius. Use one of the 


shown on more conventional charts. charts in the Monthly Sky Guides to find Aquarius. 
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© 


‘THE SUN 


d be: SUN 1s our local star. It isa ball — light for all the planets, and its great 
of incandescent gas of average size, mass exerts a gravitational pull that 
temperature, and brightness compared keeps them in orbit around tt. 

with other stars. The Sun dominates the WARNING: Never look directly at the 
Solar System: it is the source of heat and Sun through binoculars or a telescope. 


the Sun’s visible r ss. (Ctr rKy 
surface is known as THE SUN . 
the photosphere Astronomers use their observations 
of the Sun, our nearest star, to learn 
more about other, more distant stars. 


@ above the photosphere ts 
a tenuous layer called the 


Py chromosphere 


\e solar prominences 

extend upwards from the 
chromosphere for several 
hundred thousand kilometres 


sunspots are 
relatively cool regions 


of the photosphere 


pockets of hot gas about 
1,000 km (600 miles) 
across rise to the surface, 
producing a pattern 
known as granulation 


SCALE 

The Sun has a diameter of 
1.39 million km (865,000 
miles). Next to the Sun, the 
Earth 1s just a tiny dot. 


ry r 
* KARTH 


© chromosphere STRUCTURE 

‘The Sun’s energy is generated at its core, where 
temperatures are estimated to reach 15 million’C 
(27 million’). Under these extreme conditions, 


e photospher e 


@ (010 

hydrogen ts converted to helium by nuclear fusion. 
eradiaive ~~“ Energy from these reactions travels outwards, first 
sone by radiation and then by convection, eventually 


ene Sh Ln) 


eomutive teaching the photosphere. Above the photosphere 
ZONE is a less dense layer of gas, the chromosphere, from 
Wa BRS: INTERNAL, which bright clouds called prominences extend into 


STRUCTURE — the rarefied outermost region, the corona. 


Diameter (Earth = 1) 49 Mass (Earth = 1) 333 yg 


Volume (Earth = 1) 1 300 000 


SUNSPOTS 

Sunspots, dark patches on the Sun’s surface, 
are actually areas of cooler gas. They can last 
from a few days to several months, and range 
in size from a few hundred kilometres across 
to complex groups extending for 100,000 km 
(60,000 miles). Occasional eruptions near 
sunspots, called flares, shoot out atomic 
particles that reach the Earth and can cause 
glows in the atmosphere termed aurorae. 


SUNSPOT CYCLES 

Sunspot numbers rise and fall in a cycle 
lasting about 11 years. At the start of the 
cycle, spots are few in number and appear 
away from the equator. Approaching solar 
maximum, the spots become more numerous 
(with up to 100 visible at one time) and 
appear closer to the equator. 


first Spots of 
@ new cycle 


last Spots of 
2 ald cv le 


@ the equator 


YEAR 1 YEAR 3 YEAR 5 


SOLAR MINIMUM 


Spots appear nearer 


SOLAR MAXIMUM 
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granulation @ 


umbra 6 ® penumbra 


A SUNSPOT GROUP 

The centre of a sunspot, known as the umbra, 
is its darkest, coolest part, at about 4,500°C 
(8,100°F). The umbra is surrounded by a 
lighter, warmer area called the penumbra. 


first spots of 
| NE]R CVO le 


number of last spots of 


@ spots falls old cycle e 


no 


YEAR 7 YEAR 9 YEAR 11 
SOLAR MINIMUM 


OBSERVING SUNSPOTS 


Looking at the Sun with binoculars or a 
telescope can cause blindness. ‘The only 
safe way to observe the Sun ts to project 
its image on to a white surface, as shown 
below. ‘The rim of the Sun appears darker 


than its centre, an effect known as limb 
darkening. Sunspots appear as small, dark 
marks that change position 
daily as the Sun rotates. 


SUNSPOl e—— 


1. For safety, place a cap 
over the finder scope. If 
you are using a refractor, 
also cap the main lens. 


2. Aim the telescope at the 
Sun by minimizing the size 
of the shadow cast by the 
telescope or the finder. 


3. Remove the lens cap (if 
using a refractor), and focus 
the Sun’s image on to a 
piece of white card. 


Density (water = 1) 


1.41 Gravity (Earth = 1) 97 94 ; | Surface temperature 5 5(\()°() (9,900°F) | Magnitude 
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KCLIPSES OF THE SUN SEQUENCE OF A TOTAL SOLAR ECLIPSE 
Occasionally, the Moon passes in front of the 
Sun, brietly blocking its light to cause a solar 
eclipse. At least two solar eclipses occur each 
year, but not everyone will see them. During 


solar eclipse, the \loon’s shadow falls on 


e Earth. Anyone within the dark inner part 


it the shadow (the umbra) will see a total 
eclipse. From the lighter, outer shadow (the 
} . 2 » 
penumbra), a partial eclipse ts scen. Because 
e umbra ts quite narrow, total solar eclipses 


re at any one place on the Earth 
When the Sun’s dise is entirely covered, its 
int outer halo of gas, the corona, becomes 
sible. Scientists travel the world for the 


l 


pses of the corona that an eclipse 
ls. A total eclipse can last tor up to 7 
linutes, but 2 to 3 minutes is more usual: a 


Ipse can last tor up to 3 to + hours 


\s with all solar observations, an eclipse ts 


1 by projecting the Sun’s image, 


1 the Sun is totally eclipsed the MUN OUT @XTé) er, 1W'4 L2G “Wd [he 
te be viewed with binoculars rOnd 
HOW A SOLAR ECLIPSE OCCURS . ° 


ANNULAR ECLIPSE 

Vloor tics furthest from the karch, ic does not 

| jure | nough to cover the Sun completely. Uhis 
innular eclipse oO named because a ring, o1 


f he remain isibl ie mid-cec lipse 


RING OF SUNLIGH’ 


’ a 
ly AHHULMS OF LIGA 1 Ct} 
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HOw A ANNULAR ECLIPSE OCCURS lhe corona) is visible here 
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B-» 
MERCURY 


M ERCURY 1s the closest planet to. resembles our own Moon in appearance, 


the Sun and ts difficult to see being covered with craters. Mercury 
because it is always low in the sky has no air or water. During the day, its 
in the evening or morning twilight. surface is scorched by intense sunlight, 
It is a small, rocky planet, less than while at night its temperature plummets 
half the diameter of the Earth, and far below freezing. 
MERCURY craters are generally shallower 


than those on the Moon 


Mercury’s surface is dominated 
by craters formed by large 
meteorites that collided 
with the planet early 
in the history of the 
Solar System. 


Mercury ts the darkest of 
all the planets, reflecting 
only 11 per cent of 
the sunlight that 

It recetves 


RAQ, 
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| | Aa ail f 4 ‘£ ax 
extensive flat o Fee Vite P v4 
plains contain j Sd 
very few . 
craters 
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rays of esected 
material thrown 
out by meteorite 
impact 


deep craters in polar 
arTeas aTeé in permane nt 
shade from the Sun e~ 


Vercury has the shortest 
orbital period of all thi 
planets: 88 (Earth) days 


ORBIT 


Vercury ranges between 

46 and 69.8 million km 
(28.6 and 43.4 million miles) 
from the Sun 


Sc ‘ALE axis of rotation e 


re . ts vertical 
With a diameter of only = 


4,880 km (3,030 miles), 
Vercury’s orbit ts Vercury spins on Its axis ever) 


Mercury Is less than half marke aly elliptic al 58 (hk: arth) days 14 hour S, CNA tly 10 
as wide as the Earth. thirds of the time tt takes to orbit the Sun 


4 


Diameter (Earth=1) ¢ 3g Mass (Earth = 1) 9 96 | Volume (Earth = 1) (1) (96 [ Densiy (water= 1) 5 43 
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OBSERVATION 


Of the five planets visible to the naked eye, Mercury is 
the most difficult to spot because it 1s always close to the 
Sun. Binoculars are usually needed to locate it. The best 
time to observe Mercury is around greatest elongation 
(see p.15), when it is furthest from the Sun. At that time, 
at a magnification of 250 times Mercury will appear as 
large as the full Mloon looks to the naked eve. Like Venus 
and the Moon, Mercury’s disc shows phases, which can 
be seen through a small telescope. Moderate to large 
apertures show dark, smudgy surface markings. 


‘TRANSITS 


9 May 2016. 


ATMOSPHERE AND CLIMATE 
Mercury is airless and waterless. The barren, 
rocky surface is blasted by solar radiation, 
which raises its temperature to above 450°C 
(840°) at noon on the equator when the 
planet is nearest the Sun. However, some 


LOCATION OF MERCURY 2001-2012 
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2001 


D> 


A 


2007 


(Eartt 1) () 38 Mass (Earth 1) 0.06 


Occasionally, Mercury can 
be seen CrOSSING the Sun’s 
disc, an event known as a 
transit. In this photograph, 
taken at the transit of 1993, 
Mercury appears as a small, 
round dot. Future transits 
will occur on 7 May 2003, 
8 November 2006 and 


MERCURY IN THE 
EVENING SKY 

At optimal viewing times, Mercury 
resembles a first-magnitude star. 

In this picture, it can be seen near 
the horizon, above and to the right 
of the large [ree. 


shaded areas in craters near the poles are 
probably permanently below freezing, and 
it is thought possible that ice exists there. 
\t night the surface temperature plummets 


to below —180°C (—290°F). 
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GEOGRAPHY AND GEOLOGY 


Mercury looks much like our own Moon, since the 
rocky surfaces of both bodies have been extensively 


» rocky silicate 
/ CTUST 
4 


cratered by impacts from meteorites, and Mercury’s vend 
diameter is only 40 per cent greater than that of silicate 
mantle 


the Moon. One distinct difference is that Mercury 
has cliffs up to 3 km (2 miles) high running for 
several hundreds of kilometres, probably caused 
by shrinking and wrinkling of the planet as it 
cooled. Mercury is thought to have a large iron 
core that occupies three-quarters of its diameter. 


Iron core 


INTERNAL 
STRUCTURE 


CRATERS 


As on the Moon, the youngest craters on Mercury 
are bright and surrounded by rays of material 
ejected by the force of the meteorite impact. 
Between Mercury’s main craters are older, smoother 
areas called inter-crater plains, dotted with small 
craters. Secondary craters, caused by debris from the 
main impact, lie closer to the main craters than on 
the Moon because of Mercury’s stronger gravity. 
Mercury has one large lowland plain, the Caloris 
Basin, which resembles the mare areas of the Moon. 
There are no known volcanic craters on Mercury. 


DEGAS AND 


BRONTE & 
A THE CALORIS BASIN These two ray craters 
Part of this basin, 1,300 km (800 miles) (at the centre left in 
across, can be seen on the left of this this photograph) are 
picture. It was formed by a meteorite each about 60 km 
impact and later flooded with lava. (37 miles) across. 
: ort . jor oes : jor 
: et Oe : We <2 oe ow so o& pe <p cent LO YR Ye oo oo ch? po em ph <p con® LO yt \ <o «eo cr so ee pe <p 
| mn > =-- > © O 2 @Q > Sf S&S = Ff Oo 
See eest ase 28 Re 5F aor 28 
2004 2006 
oe : . ae A : ort : 
RHO gy OES HF pA Goh pM aw EMH AO WR yO 0% CO CHF pA Ooh pH < EMH A GE yO CMH Cp pA oh pH 
a ts ‘ 
o | 
} 
S| 
x ' 3 — 
“S2£EF a5 5 = SSeS eS SERERSS ER 
2010 2011 2012 


Maximum magnitude _1 5 


Gravity (Earth = 1) ¢ 38 


Number of moons Average temperature °C (222°F 
i) 167°C (333°F) 
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VENUS 


\ J®NUS IS ‘THE PLANET closest in size of the Earth, nearer than any other 


to the Earth, being only 650 km planet. It is the brightest object in the 
(400 miles) smaller in diameter. It is the | sky after the Sun and Moon, a result of 
second planet from the Sun and comes __ both its closeness to us and the fact that 


within 40 million km (25 million miles) — it is entirely covered in bright clouds. 


VENI 1S plains of solidified lava 
extend around the whole 
planet and cover most 

@ Of its surface 


This illustration shows 
how Venus would 
look without 
its clouds. 


SCALE 

Venus has a diameter of about 
12,100 km (7,500 miles), slightly 
less than that of the Earth. 


@ smooth plateaus COVET large 
areas of some upland regions 


some highland regions are 
dissected by rift valleys that 
extend for thousands of 

e@ kilometres 


Venus Spins on tts axis 
from east to west, the 
opposite direction 
from the Earth and 


most other planets ORBIT 
ks 
> | 
Sun e——— 
| | 
axis tilted ¢ » _ 
) 
@ mountains and at 2.0 
craters are dotted over , 
the undulating plains 
aot pre Venus is LOS million km one orbit of the Venus spins 
(67 million miles) from Sun takes about On US AXIS every 
LOCATION OF VENUS 2001-2006 the Sun 225 (Earth) days 243 (Karth) days 
ae ov ow 
7 hy W ooh « e <p oto ¢' ny B CY" OF op par om ap oetont gO XG we «oo oF ow so ow ps <p> 
“ x 
< 
F 
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hi oS @ 4 w ) go uy ge 
| 2001 2002 2003 
Diameter (Earth = 1) 0.95 Mass (Earth = 1) (0),82 Volume (Earth = 1) 0.86 | Density (water = 1) 5.20 


OBSERVATION 


Venus can be seen in the morning or evening 


depending on whether it lies to the west or east of 
the Sun. It is always dazzling, reaching magnitude 


—4.7 at its brightest. During each orbit, Venus 


through a cycle of phases (see below). Binoculars 
will show the crescent phase, which occurs when 


Venus is closest to the Earth, but a small teles 
is needed to see the full series. At half phase, 
magnification of 75 times will show Venus the 
same size as the Moon appears to 

the naked eye. Due to its covering 

of clouds, the surface of the planet ts 
invisible to us. Some dusky, V-shaped 
markings can be seen in the clouds, 
and the clouds over the poles can 
look brighter than the rest of the disc. 


TELESCOPE VIEW & 
Two crescent phases of Venus are shown 
here superimposed on one another. 


PHASES 

Venus completes a cycle of phases as it orbits 
the Sun. When on the far side of the Sun, 
and hence furthest from Earth, it appears as 
a full disc but is invisible behind the Sun’s 
glare. As it moves closer to us, in the evening 


( 


sky, it grows in apparent size. When at its 
greatest eastern elongation (see p.15), 
it passes through half phase to a 


CYCLE OF PHASES 

For simplicity, the Earth 1s shown here as 
being stationary. Venus appears largest in 
ils crescent phase (when it 1s at its closest 
to the Earth) and smatlest when full. 


ISO 


ISO 


sky, 


goes 


cope 


a 


A NAKED-EYE VIEW 
Venus ts always close to the Sun 
in the sky, usually appearing 
near the horizon in the twilight. 
Its brilliance makes it easy to 
distinguish from adjacent stars. 


crescent. The point when Venus is between 
the Sun and the Earth is known as inferior 
conjunction. It then moves into the morning 
sky, shrinking in apparent size but increasing 
in phase from a crescent via half to full again. 
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@ crescent phase appears 
when Venus 1s close to 
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ATMOSPHERE AND CLIMATE 


Venus is enveloped in clouds of sulphuric acid, which 
lie 50-70 km (30-45 miles) above its surface. Below 
the clouds, the atmosphere consists almost entirely 
of carbon-dioxide gas. At the surface, the atmospheric 
pressure is crushing, about 90 times greater than on 
the Earth. Temperatures soar to 464°C (867° F) due 
to the greenhouse effect (see below). Surface winds 
are gentle, only a few kilometres per hour, but above 


the clouds they reach hundreds of kilo- 
metres per hour. As a result, the 


clouds whip around the planet 
in four Earth days, far faster 
than the planet rotates on its 
axis, Which takes 243 days. 


Like the planet itself, the 


clouds rotate from east to west. 
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RADIATION 
BALANCE 


@ sunlight 


-e most of the 


sunlight Venus 


recetves ts reflected 


bac b by WS ¢ louds 


e clouds 


@ /ess than hal} 
Of the infra-red 


radiation from the 
surface 1s released 


hack into space 


@ surface emits 
infra-red 


radiation 

2012 

gE GY 4 = : 
Mass (Earth = 1) () 99 


ATMOSPHERIC 
COMPOSITION 


nitrogen (3.5%) 
and trace gases 


ATMOSPHERIC 
STRUCTURE 


upper ¢ louds of 


sulphuric acid e 


thin sulphuric 
acd haze 


dense clouds e 
producing rain 
of sulphuric 
acd 


lower haze of ¢ 
dust and very 
small sulphurt 
acid droplets 


lower e 
atmosphere 
almost entirely 
carbon dioxide 


e@ carbon 
dioxide (96.5%) 


THE GREENHOUSE EFFECT 

Visible light from the Sun streams in through 
a planet’s atmosphere, heating its surface. 
‘The surface then releases the heat as invisible 
infra-red radiation, but certain gases in the 
atmosphere, notably carbon dioxide, prevent 
some of the infra-red radiation from escaping 
directly into space, causing the temperature 
to increase. ‘This is termed the greenhouse 
effect. In the case of the Earth, where carbon 
dioxide makes up only a small fraction of the 
atmosphere, the greenhouse effect raises the 
temperature by about 35°C (63°F). On Venus, 


HYHAHdSOWHAELL 


AYMAHdSOdOUL 


where the atmosphere is almost entirely carbon 
dioxide, the increase in temperature due to the 


greenhouse effect is a massive 500°C (900°F), 
resulting in an average temperature of 464°C 
(867 I). Unlike on the Earth, the temperature 
on Venus differs by only a few degrees 
between the equator and the poles. 
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GEOGRAPHY AND GEOLOGY 


Most of the surface of Venus is covered by undulating 
plains, which are dotted with mountains and craters 
formed by volcanic action and meteorite impacts. 
There are also two main upland regions, similar 

to continents on the Earth: Aphrodite ‘Terra near 
the equator, which is over half the area of Africa; 
and Ishtar ‘Terra in the far north, about the size 

of Australia. Ishtar contains the highest point 

on Venus, the Maxwell Montes mountain range, 

11 km (7 miles) high — taller than Mount Everest 
on the Earth. There are signs of recent lava flows, 
indicating that Venus may still be volcanically active 


silicate crust 


rocky mantle 


-e iron and 
nickel core 


INTERNAL 


today. Since Venus is so hot, all its water has evaporated. STRUCTURE 
CRATERS volcanic flat, rocky impact lava flow 
The surface of Venus is dotted with craters peas pam a 


caused by meteorite impacts. Most are quite 
large, up to 300 km (185 miles) in diameter, 
because large meteorites can penetrate the 
atmosphere whereas smaller ones burn up. 
Like the craters on the Moon, many on 
Venus have central peaks and are surrounded 
by ejected material. In addition, there are 
numerous craters formed by volcanic action. 


MAAT MONS PLAINS, MOUNTAINS, AND CRATERS 
This volcanic mountain Although its clouds prevent us from seeing tts 


in Aphrodite Terra ts the pee Tg surface with a telescope, Venus has been mapped 
second-highest peak on Venus. 2 (5.2 miles) high by radar. This image (and the two below) are 
Pe based on data from the Magellan space probe. 


SAPAS MONS 
This volcano has 
two central peaks 
surrounded by 


an expanse of 
solidified lava. 
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Number of moons 1) Average temperature 464°(: (867°F) Maximum magnitude _ 4 7 
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‘THE EARTH 
, | ‘iE EARTH, our home world, is the — surface water and an atmosphere rich in 
third planet from the Sun and the nitrogen and oxygen. It is also the only 
largest of the four rocky inner planets. planet known with certainty to harbour 


Among the planets of the Solar System, _ life, supporting a complex population of 
the Earth is unique in having abundant — plants and animals. 


the Earth’s poles are THE EARTH 

covered 4 ick ie More than 70 per cent of the Earth’s 

— surface 1s covered by water, the rest by 

land. When seen from space, up to 
half the globe may be obscured 

by clouds of water vapour. 


“SS 


e@ major landmasses are 
embedded tn continental 
crust, about 40 km 

(25 miles) deep 


e ranges of fold mountains 
occur where the Earth's 
fectont plates collide, 
pushing the crust upwards 


the Earth has five great 
oceans, beneath which are 
topographic features as 
diverse as those on the 

@ continents 


the time taken 
the arth for the Earth to 


SPiIns ON Is travel once around 
ANIS €VeTY its orbit is termed 
@ 24 hours @ a year 


@ crust under 
oceans 18 about 
6 km (4 miles) deep 


. a Pos y ‘ ia ‘ 
EARTH’S MOVING AXIS 
‘The gravitational pulls of the 
Sun and Moon cause the larth 


— 
=) © Sun 
\ 
: _—_—! 
@ the karth’s ‘ 
GNIS [1ACES 


| 
| 
an wmaginary e the karth ‘sy the arth ‘ 


to wobble in space like a spinning : : 
ie ; circle in space — 150 million km axis ts tilted at 
| top, although one wobble takes (02 willos 29.5% abi ok 
| 25,000 years to complete. ‘Vhis miles) from gives rise to the 
the Sun CHANGING SCASONS 


_ wobble, called precession, causes 
as the planet 


| the coordinates of stars to change ngbite tha Ceres 


slowly over time. Astronomers 
. @ axis remains inclined ORBIT 

at the same anil to the 

vertical as if wobbles 


must take this into account when 


measuring star positions. 


Diameter 12 756 km (7,926 miles) Mass 5 98 x 10°' tonnes | Yume 1.98 x 10'? km? (2.6 x 10!' mile®) 


THE EARTH © 3/ 


ne - . ‘. 7 x — = 
ATMOSPHERE AND CLIMATE ATMOSPHERIC = 
The layer of gases that surrounds the Earth STRUCTURE Z 
plays an important part in protecting and meteoroids burn a 
sustaining life. Not only does it shield Daler UEPOUT up in the upper a 
: : aie (1%) and atmosphere e z 
the surface from excessive solar radiation @ trace gases = 
and meteorite impacts, but its density, @ nitrogen (78.1%) * 
combined with Earth’s favourable | | = 
distance from the Sun, provides the right = z 
ae _ : 
temperature for water to exist as a liquid. gfe 
Water and carbon dioxide are used as 
: : oxygen @ — 
food by plants, which in turn release (20.9%) = 
the oxygen that Is essential for animal . > 
“em: - ATMOSPHERIC 
life. Circulation in the atmosphere 1s : jacana ozone layer a 
COMPOSITION a Soi a 
also an important mechanism by which . , . absorbs ultra- = 
violet radiation fa 


heat energy is redistributed polewards 
clouds of e 


from the equator. ; 
waler Vapous 


IMA dSOdOUL 


(GEOGRAPHY AND GEOLOGY 


The Earth’s crust is made up of sections, called e thin, brittle crust 
plates, that float on the surface of the viscous 


ae NSE, partially 


mantle and slowly move apart or slip beneath 
@ molten manth 


one another. Mountain ranges, volcanoes, and 


e@ molten metal 
OUTLET COTE 


earthquakes occur along the margins of the 

plates. The Earth has a core of iron and nickel, 

the outer part of which is liquid. Motions in ‘t lid / 
@ SOM metal 


the liquid outer core give rise to the Earth’s inner core 


magnetic field, which extends into space, 


INTERNAL 
STRUCTURE 


creating a magnetic cocoon around our planet 


termed the magnetosphere. 


LIGHT POLLUTION 


Light pollution is caused by artificial lights 


shining into the sky. ‘The problem 1s greatest 
in urban areas and is so extensive that in 
some developed countries there are now 
few places with truly dark skies. As well 
as being a waste of energy, light pollution 
Isa PTOWINE nuisance CO astronomeyr:rs, as 
relatively faint celestial objects become 


lost in the glare from surface lighting. 


THE EARTH AT NIGHT 
At the top left of this picture are the lights 
of industrialized Europe, and at the top 
right 1s Japan. The yellow areas, such as 
those around the Middle East, represent gas 
burned off in oil fields, while the red specks in 


equatorial Africa are due to agricultural burning. 
The line of light in North Africa 1s the Nile Valley 
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PHE MOON 

, | ‘HE MOON ts the Earth’s only surface in fascinating detail. The Moon 

natural satellite. It is so close to the — has no air or liquid water, and hence no 
Earth — at an average distance of only weather; it is also lifeless and without 
384,400 km (238,900 miles) — that even — geological activity. Its main landforms 
binoculars will reveal features on its have all resulted trom meteorite impact. 


‘THE NEAR SIDE OF THE MOON 
The Moon’s distinctive lowland plains, Plato ts a lava- 
the marta, are labelled here; other 


flooded crater with mountain ranges 
e a dark floor such as the Montes 
features are cross-referred pe nninus are the 


to the panel on the remnants of old 
e crater walls 
facing page. 


é @ the rays around craters 
© Oceanus Procellarum t such as 1ycho consist of 
(the Ocean of Storms) 1s the fragments of bright rock 
larvest of the Moon's maria cpected by meteorite impact 


| —- 
1) (02 Density (water = 1) 3 34 
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SCALE 
The Moon’s diameter 1s 3 


of that of the Earth. 


OBSERVING THE 


476 km 
(2,160 miles), just over a quarter 


MOON 


Since the Moon spins on its axis exactly 


one orbit of the 


: ts | + the Moon’s axis 
LAITA [aR eS 


is tilted at 6.7 


27 (Earth) days ' ” oe 
7 : pba a =» — =»? ste “ vertical 
a | -_ 
P =) i Earth > ¥ 
| | 
the Moon takes e =~, 4 
exactly the same > > —, »> bd TH 1 


amount of time 

fo Spin On WS AXIS 
as tt takes to orbit 
the Earth 
imaginary point 


always faces the Day 14 
Earth e— =, 


ROTATION, 
AND ORBIT 


once in the time it takes to orbit the Earth, f 


the same hemisphere, termed the near side, 1s i 
always turned towards Earth. Hence, we only 
ever see about half of the lunar surface. ‘The 
main features can be seen with the naked eye. 


Day 7 


Day 21 


Dark lowland plains, known as maria, contrast 7 


with the bright highlands. Binoculars or a 


Earth f 


small telescope reveal innumerable craters 


and mountain ranges. Surface relief 1s most ee 
conspicuous near the border between lit and 

unlit areas, called the terminator, 
where shadows are longest. When 
the surface is illuminated at high 
angles near full Moon, it appears 
washed out, and even large 
craters can vanish. However, 
some features need high contrast 
to be seen and are at their most 
prominent near full Moon; these 
include the dark maria and the 
bright rays around some craters. 


€ Day | 


A CAPTURED ROTATION 
The Earth’s gravitational 
influence has slowed the Moon's 
rotation so that it ts exactly 
synchronized with its orbit. 


<] THE FAR SIDE 

The Moon’s far side, invisible 
from the Earth, has been 
photographed from space. 
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CRATERS 
Aristillus 
Autolycus 
Archimedes 
Plato 
Eratosthenes 
», Grimaldi 
Copernicus 
Aristarchus 
9. Marius 

10. Prolemaeus 
11. Albategnius 
12. Alphonsus 
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KEY TO LUNAR FEATURES 


LOWLAND FEATURES 
13. Alpetragius 25. Fracastorius 36. Sinus Iridum 
14. Arzachel _ 26. Theophilus 37. Sinus Medi 
15. Gassendi 27. Langrenus 38. Sinus Asperitatis 
16. Walter 28. Proclus 39. Lacus Somniorum 
17. ‘Tycho 29. Posidonius 40. Lacus Mortis 
18. Longomontanus 30. Atlas UPLAND FEATURES 
19. Clavius 31. Hercules 41. Montes Alpes ; 
20. Maginus 32. Endymion | 42. Montes Caucasus 
21. Stéfler 33. Aristoteles | 43. Montes Jura 
22. Piccolomini 34. Eudoxus 44. Montes Carpatus 
23. Catharina 35, Cassini 45. Montes Apenninus 
24. Cyrillus 46. Rupes Altai 
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PHASES OF THE MOON 
‘The Moon’s phases arise because we see the dise ts fully illuminated. ‘The phases 
differing amounts of its sunlit side as it orbits then occur in reverse, as the visible area 

| the Earth. At new Moon, the near side of the © shrinks, or wanes. When the Moon is a thin 


Noon ts in complete shadow. As it orbits the — crescent, the unlit part can be seen faintly 
Karth, the visible area grows, or waxes, from iluminated by light reflected from the 
a crescent via a gibbous phase to full, when earth, an effect Known as earthshine. 


last 


Woon as seen WaNIN quarter @ 
POW the “rth @ crescent e 
orbital path 


Earth 
of the 00 
new Moon e ,  —~«<,, oO sca oD ? te Moon 
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@ arth oO 
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WANING 
gibbous ° 


a“ 
sunlight OD 


~ 
PHASE CYCLE 
A cycle of phase s takes 29% days 


0 
* 


(longer than the time taken for © waxing e first full e 
the Moon to orbit the Earth - crescent quarter Moon 
27% days — because the Earth 1s L Se 

also in motion around the Sun). vibbous 


ECLIPSES OF THE MOON 


Occasionally, the full Moon moves into the 


SEQUENCE OF A 
LUNAR ECLIPSE 
Sunlight bent into the 
Karth’s shadow by tts 
own atmosphere often 
prevents the eclipsed 
Moon disappearing 
completely and makes 
it appear red. 


Ikarth’s shadow and ts eclipsed. From the 
Nloon’s first entry into the shadow until it 
has completely re-emerged can take up to 
four hours, and the period during which 
the eclipse ts total can be well over an 
hour. Up to three lunar eclipses may occur 
ina year, although in some years there are 
none. Lunar eclipses are widely visible on 


the Karth’s surface, from wherever the 


\loon is above the horizon. 


inner shadow outer shadow 
(umbra) e @ (penumbra) 


unlivht 
larth @ the light outer shadow 
IA produc only ight 
How A LUNAR ECLIPSE OCCURS darkening of the Moon 


/ 
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| Diameter (Earth 1) ().27 Mass (Earth = 1) 0.01 Volume (Earth 1) () 0? | Density (water 1) 
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HISTORY AND GEOLOGY 


The Moon is thought to have formed about 4.5 crust of granite- 
"a$4a @ like rock 


billion years ago when a body the size of Mars 
struck the Earth, which itself was still less than 
100 million years old. Debris from the collision 
was thrown into orbit and coalesced to form the 
Moon. ‘The young Moon was bombarded by 
meteorites until about 3.9 billion years ago, 


—_—e rocky mantle 


L__» partly molten 
ouler Core 
when the storm of impacts subsided. Molten 
lava then oozed out from the interior, creating 
the maria, a process that continued for more than 


e small inner core 


INTERNAL 
STRUCTURE 


2 billion years. Maria are scarce on the far side 
because the crust is thicker there, and so less lava 
reached the surface. 


rim formed from 2 e 
matertal that falls rays, consisting of LANDF ORMS 
back to the surface fragments of ‘The Moon’s lowland maria bear few large craters. 
following impact e bright rock @ : 
In contrast, the highlands, which are older, are 


saturated with craters of all sizes, from tiny pits 
to huge walled plains over 200 km (125 miles) 
across. With the exception of a few small 
volcanic craters, they were all formed by 
meteorite impacts. Large craters often have 
central peaks, caused by rebounding of the 
crater floor during impact, and stepped walls 


CONCENITIC Steps @ @ central peak caused by subsequent slumping. Young craters 
on crater walls : . ; 
are bright and surrounded by rays of pulverized 
METEORITE IMPACT CRATER rock thrown out by the impact. ‘The Moon also 


Large craters often have a flat floor with one has valleys, termed rilles, of which there are two 
or more mountains at their centre. Since there. main types: those caused by faulting, which can 
is no erosion on the Moon, craters are well be straight or curved; and sinuous rilles, which 
preserved from the time of impact. look like rivers but are actually lava channels. 


<] CRATERS AND RILLES 
Aristarchus (on the left) is a young 
ray crater. A long rille leads away 
from the adjacent crater Herodotus. 


Mie. Sa VY OVERLAPPING CRATERS 
Jy : - The crater Theophilus (on the right) 


aed 
has a central peak and terraced wall. 


| Gravity (Earth = 1) 0.17 | Average temperature -18°C (0°F) | Maximum magnitude A 
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MARS 


\ | \RS IS A small, rocky planet that in 
| some ways is similar to the Earth. 
It has a 24-hour day, a pattern of seasons 


that resembles our own, and polar ice- 
Caps. However, there are important 


@ Pavor lrvyre @ 
/ P , 
* ly 7 ; Vor Plan Ma SUMUS @— 
Planitia S/ipher @ e Lowell Veridian 
Coblentz ¢ 
\ Nh . 
Sahaeu 
Huyee 


SC AL | 


Vars has a diameter of 


LOCATION OF MARS 2001-2006 


2001 
Diameter (Eartt l) 1) 52 Mass (Farth 1) 0.11 


e Uiympus 


e@ CCVAUNLHS lholus 


6,794 km (4,222? miles), just 
aver halt that of the arth 


yaacee TET j i AT 


differences: temperatures on Mars rarely 
rise above freezing, and the atmosphere 
is thin and contains almost no oxygen. 
Mars is often called the Red Planet 
because it is covered by red deserts. 


Won 
MIARS 


falia Planitia When Mars 1s at tts closest 


to the E:arth, it may be 
possible to identify some 

of the planet’ large scale 

e Tharsis Tholus physical features. These two 
tllustrations show the 


* Ky Pde uS Mons 


surface of the entire globe. 
. Valles Varineris 
- Varearitifer Sinus 


e Lyot 


6 Gale 
Kunobei 
e Hersi hel 


2002 2003 


Volume (Earth l) 15 Density (water b) 3.08 


OBSERVATION 

Mars is easy to spot with the naked eye at or 
near times of opposition (see below), when 

it resembles a bright and distinctly orange- 
coloured star. Binoculars show only a tiny 
disc, but with a small telescope the planet’s 
polar caps and the largest of its dark surface 
markings may be seen. For serious observing, 
a telescope with an aperture of 200 mm 

(8 in) or more is recommended. At its average 
opposition distance, a magnification of about 
100 times makes Mars appear as large as the 
full Moon does to the naked eye. 


21T , 
ORBIT ® Mars ts 228 million km 
a (142 million miles) 
rec feltosd > 
GNIS EG from the Sun 
al Fads 


2° e— 
a—*9 
A 3 
~ > AT 
one orbit of = . 


the Sun takes 
687 (Earth) days 


@ Mars spins on tts 
axis every 24 (Earth) 
hours 37 minutes 


OPPOSITIONS 

Mars comes to opposition (see p.15) roughly every two 
years and two months, but its highly elliptical orbit 
means that its distance from us at opposition varies 
appreciably. At close oppositions — every 15 or 17 
years — it appears largest and brightest in the sky. 


DATES OF OPPOSITIONS 


DISTANCE 
DATE WHERE MARS MAGNITUDE | from Earth 
APPEARS | (million km) 
=I 
2 \ \ 2.9 56 
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<] NAKED EYE 
Mars ts the orange dot 
above the right-hand 
side of the spire. 


A. BINOCULARS 
Mars 1s the disc below 
centre in this picture. 


J ‘TELESCOPE 
Large-scale surface 
features appear as light 
and dark markings. 


‘i 
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Number of moons 
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Average temperature 
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ATMOSPHERE AND CLIMATE coker 


\lars has an atmosphere that consists mostly of carbon STRUCTURE | & 
dioxide. It is so thin that the pressure at the surface ts less S 
than 1 per cent of that on Earth, and the temperature 1s = 
usually well below freezing. In winter, the atmosphere | = 
freezes at the poles, adding a layer of carbon-dioxide frost | 

to the permanent polar caps of frozen water. Morning thin clouds of | , 
mists and high-altitude clouds, particularly in polar areas, P= aa « x 
can be seen from the Earth. Localized dust storms occur 3 
throughout the Martian year. However, when Mars ts epane-e-bigrs = 
at its closest to the Sun — and ‘ ise bed 


oxygen and carbon 


temperature and wind speed sanverioide (0 206) 
are at their maximum — storms © and trace gases iron-rich 
can cover the whole planet, _——s ' _— z 
: argon @ = 
enveloping it in dust. 11 6%) 5 
\TMOSPHERIC » 7 ra 
nitrogen (2./'%0) @ ™ 


(COMPOSITION 


, , , - 
CATION Atoxide (95.970) @ 


MOONS PHOBOS 
\lars has two small moons called Stickney e The largest crater 


On Phobos, called 
Stickney, 1s about 
10 km (6 miles) 

in diameter. 


Phobos and Deimos, with average 

diameters of about 22 km (14 miles) 

and 12 km (7 miles). Both moons are 
irregularly shaped and are thought to 

be asteroids that have been pulled into orbit 
around Mars by the planet's gravity. Phobos 
orbits Mars more quickly than Mars rotates on 


its axis, so from the planet’s surface it appears to 


rise in the west and set in the east. Phobos and DEIMOS 
Deimos are too faint to be seen without a large lhe smaller of the 
telescope. Close-up photographs from space fwo moons, Deimos 
probes have shown that both are heavily cratered. has no large craters, 


MOON ORBITS 

Phobos and Deimos 
W e Phobos Deimos e—%¥y are shown here 

orbiting Mars 

(not to scale). 


| ; 6 8 Seale in radiuses of Mars 
LOCATION OF MARS 2007-2012 

J re 
-- | 
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| 4 | 
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2007 2008 2009 
ameter (Eartt l) 1 53 Mass (Earth 1) 0.14 Volume (Earth 1) 0.15 | Density (water 1) 3 O23 
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GEOGRAPHY AND GEOLOGY 


Mars is a planet of two halves: the southern hemisphere 
is mainly upland, heavily cratered by meteorites; the 
northern hemisphere is smoother and on average a few 
kilometres lower in altitude. ‘here are several huge 
volcanoes, the most impressive being Olympus 
Mons, a mountain 600 km (400 miles) wide and 


rock crust 


mantle 
of silicate 
rock 


, ‘ " . small, 
27 km (17 miles) high, and often covered by white probabl 
clouds that can be seen with a telescope on Earth. solid core 


Another spectacular feature is a system of canyons, 
Valles Marineris, more than 4,000 km (2,500 miles) 
long, one-fifth of the planet’s circumference and visible 
through a telescope as a dark streak. ‘he surface of Mars INTERNAL 
resembles a rock-strewn desert, coloured a rusty red by iron STRUCTURE 
oxide and frozen to a depth of several kilometres. ‘There 
are signs that water has flowed over the surface in the 
past, when the climate was warmer. 


<< SYRTIS MAJOR 

Once thought to be an area of 
vegetation, this elongated dark 
marking actually consists of 
darker rock and dust. 


‘THE ‘THARSIS BULGE & 
There are three volcanoes in this 
upland region, forming a chain 
2,000 km (1,250 miles) long. 
The edge of the Valles Marinerts 
is at the right of the picture. 


CHIMP ROCK & 
This boulder seems 
to have been scoured 
by wind-blown dust. 
Winds on Mars can 
reach 200 km 

(125 miles) an hour. td ~s 
PATHFINDER ON MARS & 

In 1997, the Pathfinder lander sent back 
pictures of a froxen, rocky desert. 
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| JUPITER 


UPTPER IS THE largest planet in the takes less than 10 hours. ‘Vhe visible 
| sotar System, weighing more than surface of Jupiter consists of swirling, 
twice as much as all the other planets distinctively banded clouds. Beneath 
put together. It spins on its axis faster them, the planet is composed mostly 
than any other planet — one rotation of liquid hydrogen and helium. 

II PITER dark bands, called belts, 
Jupiter’s constantly changing consist of descending, 
clouds form bands i Racca bright bands, known 


AS ZOHES, ATE higher 
than the belts and 

CONSIST Of ASCE nding, 
e@ relatively cool Las 


parallel to its 
equator. 


SCALE 
At 143,000 km (88,850 
miles) in diameter, Jupiter ts 
11 times wider than Earth. 


@ North Equatorial Belt 


e@ bquatorial Zone 


@ South Equatorial Belt 


Jupiter spins 
one orbit of the On US AXIS IN 
Sun takes 11.9 about 9 hours 
(arth) years @ @ 30 minutes 


\ | 
the Greats Red Spot . ~ > 

is ad cloud system Jupiter is 778 million km e —) 

three times wider (ASS million miles) from l\ 


than the larth the Sun 


@ axis tilted ORBIT 
ar od 


LOCATION OF JUPITER 2001-2006 


atl 


2001 2002 2003 
} 
| Diameter (Earth = 1) 11.71 Mass (Earth = 1) 318 | Volume (Earth = 1) 1.321 Density (water 1) | 
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OBSERVATION 


Jupiter is one of the most interesting planets Over a period of about 10 minutes, these 


for the amateur observer. It is usually the features can be seen to be moving. A small 
brightest planet after Venus (although at telescope also shows Jupiter’s disc to be 
times Mars can become slightly brighter), elliptical — the planet’s equatorial diameter 
and it is so large that even binoculars show it — is over 9,000 km (5,600 miles) greater than 
as a rounded disc. A small telescope reveals Its polar diameter, due to its rapid rotation. 
the most prominent cloud bands, which are Jupiter looks biggest and brightest when it is 
usually the dark North and South Equatorial at opposition (see p.15), which occurs every 
Belts, either side of the bright Equatorial 13 months. At that time, at a magnification 
Zone. An aperture of 75 mm (3 in) reveals of only 40 times it will appear as large as the 
some of the larger features within the clouds. full Nloon looks to the naked eye. 
OBSERVING JUPITER 
[Through binoculars, Jupiter 
can be daistineuished from 
stars because tt appears as a 
AIS Val 1@7 than d poiml oO; 
light. Lele SCOPES and CCD 
CAIMECTAS HOw thi surtace of 


the disc in greater detail. BINOCULARS TELESCOPE CCD 


OBSERVING THE GALILEAN MOONS 


Jupiter’s four largest moons — lo, Europa, | 
JU 


Ganymede, and Callisto — were first seen in DAY | 

1610 by the Italian scientist Galileo Galilei, 

and are now Known as the Galilean moons. 

‘Through a small telescope or binoculars, they IG I ( 
appear like faint stars lined up on either side DAY 2 


of the planet’s equator, and change position 
as they orbit the planet. Sometimes one or 
more may be missing, either passing in front E | G , 


of or behind Jupiter, or lost in its shadow. 


TRACKING THE MOONS | KEY 


The moons’ positions are Ahown P 


here over four night lhi JNOONS 
’ . lrg /; 
ATC SAOWN AS COLOUTEd A1St hut 


MEU LATOULA DYNOCULG? Old 


, i sii / 
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eae anne 


2005. 06 


2004 


arth = 1 2 36 Number of moons 7¢ Average te perature 144 ‘On 2 ) Maximum magnitude »g 
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STRUCTURE AND ATMOSPHERE 


Jupiter is enveloped in a cloudy atmosphere about 


1,000 km (600 miles) deep. Clouds of different 
composition form at various levels depending on the 
temperature and pressure, which both increase with 
depth. Beneath the clouds there is no solid surface. 
Instead, hydrogen and helium are compressed into 
liquids by Jupiter’s great gravitational pull. Deep in 
the interior, where liquid hydrogen acts like molten 
metal, convection produces a strong magnetic field 
that extends for millions of kilometres into space. At 
Jupiter’s centre there is thought to be a rocky core. 


e@ atmosphere 


liquid hydrogen 
e and helium 


hydrogen 


rocky core about twice 
the size and ten times 
the mass of Earth 

INTERNAL 
STRUCTURE 


CLOUD BELTS AND STORMS 

Jupiter’s rapid rotation draws its clouds into light and 
dark bands. In the lighter areas, termed zones, gas 
rises from the warm interior and condenses to form 
high-altitude clouds. ‘Vhe darker clouds, called belts, 
occur at lower altitudes, where gas descends. ‘The 
colours of the belts range from red and brown to 
blue, depending on the compounds that they 
contain. Individual cloud features seldom last more 
than a few weeks, but some white oval clouds have 
lasted for over half a century. ‘The most prominent 
feature is the Great Red Spot, on the southern edge 
of the South Equatorial Belt. This swirling, high- 
aluitude storm cloud rotates anti-clockwise once a 
weck or so. It has been tracked since 1831 although 
a similar feature was seen in the 17th century. 


OCATION OF JUPITER 2007-2012 
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white clouds of 
ammonta crystals e 


dark orange clouds 
of ammonium 


hydrosulphide @ 


bluish clouds of 
wasler ice and 
water droplets @ 
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and trace LASES 


© Aydrogen (89.8%) 
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THE GREAT REI 
This image was taken 


yy 
a] 
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) SPOT 

trom the Galileo 
space probe. The colouring of the spot is 
thought to be due to red phosphorus, or 
perhaps carbon compounds, 


4 
' > 
CO! EGF pF pF oc pad «pd 


| Diameter (Earth = 1) iz (Earth = 1) 318 [veume 


2009 


(Earth = 1) 4 32] Density (water = 1) 1.3% 


RINGS AND MOONS 


Ju y1ter’s 28 known satellites (including 12 RINGS AND 
INNERMOST 


MOONS 


very small ones recently discovered) fall into 
three groups: the inner eight, including the 
four Galilean moons, which have circular 
orbits in the planet’s equatorial plane; the 
middle six, which have elliptical orbits inclined 
between 25 and 46 degrees to Jupiter’s 
equator; and the outer 14, which have elliptical 
and retrograde (east-to-west) orbits. The last 
two groups are probably captured asteroids. 
Apart from the Galilean moons, the satellites 
are small and faint. Jupiter has a faint ring of =o 
dust, over 100,000 km (60,000 miles) wide. 


221) 300 290 
OUTERMOST 
MOONS 


Carme ANKE 


THE GALILEAN MOONS 


lo. the innermost Galilean satellite, is similar resembles a 


in size to our Moon, having a diameter of diameter 5,2 
3.630 km (2,260 miles). It is covered with 
yellow-orange sulphur, erupted by volcanoes — Mercury. Its 
that are still active. Its interior is kept molten 
by Jupiter’s gravitational forces. Europa, 
3.140 km (1,950 miles) in diameter, 1s the 4.800 km (2, 


smallest of the four. Its smooth, icy surface 


EUROPA GANYMEDE 


ISO 


() 


ISO 


largest moon in the Solar System, bigger than 


has dark patches and lighter grooves. Outer- 
most of the four moons ts Callisto — diameter 


which is covered with impact craters. 


JUPITER e 49 


\malthea 
\dra ed 


Jupiter 


~ 


= 
: Se 
Main 
: ag 
53 3 
rmg bs 
= 
— 
~ 
% 
J [ I > =x 
4 5 Z | 
Scale in radiuses of Jupiter 
160 150 x0 20 10 
i ] I I L 
/ 
.) 
‘ - 
| 
Leda Callisto lo 
Himata Ganymede Iu, 


I: uUTOpa 


cracked eggshell. Ganymede — 
60 km (3,270 miles) — 1s the 


complex, partly cratered surface 


980 miles) — the dark surface of 
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SATURN 


VAPURN, THE MOST DISTANT planet broad, bright rings that encircle its 


WJ known to ancient astronomers, ts equator. Like Jupiter, it has a cloudy 

in fact the second largest in the Solar atmosphere that overlies an interior of 
System, and the easiest one to recognize liquid hydrogen and helium. Saturn has 
through a telescope because of the 40 moons, more than any other planet. 


SATURN SCALE 
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Saturn s best-known feature Saturn 1s 120,500 km 


(75.000 miles) across, i 
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OBSERVATION 

To the naked eye, Saturn looks like a bright, yellowish star. 
Binoculars just reveal a small disc, with a hint of elongation 
caused by its rings. With a small telescope, the rings, which 
are over twice as wide as the planet itself, can be seen 
clearly. Of the five planets visible to the naked eye, Saturn 
is the slowest-moving, its oppositions (see p.15) occurring 
a year and two weeks apart. When Saturn is viewed at a 
magnification of 100 times at opposition, its globe looks 
the same size as the full Moon seen with the naked eye. 
Saturn’s disc is crossed by cloud belts, but these are not as 
prominent as those of Jupiter, nor is there an equivalent of 
the Great Red Spot. However, white spots appear in the 
equatorial zone about every 30 years, during summer in the 


planet’s northern hemisphere. —— << 
NAKED-EYE VIEW A 
Saturn is the bright, star-like 
—' object at the centre of this picture. 
CCD VIEW 
With a CCD camera, 
it 18 possible 10 SE 
the major divisions 
of the rings. 


TELESCOPE VIEW 
4 small telescope shows the 
outline of Saturn’s rings. 


VIEWING SATURN’S RINGS THE EARTH AND 
As Saturn orbits the Sun, we see its rings SATURN IN SPACE 
from various angles because of the 

combined effect of Saturn’s axial tlt i= 
and the inclination of its orbit to our : 

own. At most, the rings are tipped <—- Earth e-@ _ 9 <> 
towards us at about 27 degrees. views Or ow ania 
Twice in each orbit of Saturn around the 

Sun the rings appear to us edge-on, when oe 
they disappear from view because they are VIEW 3 
so thin. The next time this will happen will 

be in September 2009. 


APPEARANCE | 
OF RINGS AS 
VIEWED FROM 


THE EARTH VIEW 1 VIEW 2 VIEW 3 VIEW 4 

= : LA 

Z a 2 a 2 > = Neroze2crryvnvnozog 
004 2005 2006 


I 
= 


| ‘ania (Earth = 1) (gz | Number of moons 39) | Average temperature _176°C (-285°F) | Maximum magnitude _() 5 


52 © THE SOLAR SYSTEM 


eS 


Jd 


STRUCTURE AND ATMOSPHERE 


Saturn’s cloudy atmosphere ts similar to that of Jupiter, 


ATMOSPHERIC 
STRUCTURE 


only colder and with an overlying haze, which gives Saturn haxe of : 
its butterscotch colour and smoother look. Beneath the pine aad 2 
clouds is an interior of liquid hydrogen and helium, and — = 
a rocky core. Saturn’s average density ts only about 70 white clouds z 
per cent that of water, the lowest of any planet. ‘Uhis low of ammonia ; 
density, combined with its rapid rotation, gives it a highly — s 
elliptical shape, its equatorial diameter being nearly pn oe ae F 
12,000 km (7,500 miles) greater of ammonium hydro- z 
than its polar diameter. sulphide crystals 3 
@ atmosphere diye clouds ah 5 
and helium (96.3%) @ 
@ liquid metalli 
hydrogen and helium 
@ MASSIVE COTE ee @ helium (3.3%) 
of rock and te apc Be 2 and trace gases 
INTERNAL om 
STRUCTURE ATMOSPHERIC COMPOSITION 
RINGS AND MOONS > &. 8 ss ; 
Saturn’s rings consist of an orbiting 52 ese = 38 ES. s 
swarm of icy chunks, each no more zS SSS 9 = ss as, =< “ 
than a few metres across. ‘Vhe orbits | 
of the innermost moons lie among 
the rings. Pan orbits in a gap called 
the Encke Division in the outer part INNER ty 
of Saturn’s A ring. ‘The next moon, | RINGS AND ¥ 
MOONS 3 


Atlas, orbits at the edge of ring A, 
while Prometheus and Pandora orbit 
either side of ring Fk. Some moons 
actually share the same orbits. 


ring I 
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Scale in radiuses of Saturn 
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INNER RINGS 

The outermost part of Saturn’s ring system 
visible from the Earth is ring A, which 1s nearly 
275,000 km (170,000 miles) across. ‘This 1s 
separated from the brightest and widest part, 
ring B, by the Cassini Division, a gap of about 
4,500 km (2,800 miles), visible with a 75 mm 
(3 in) telescope. Next is the partly transparent 
ring C (or crepe ring). Fainter rings, called D 
and F, lie inside and outside the visible rings. 
‘Two other very faint rings, known as G and E, 
lie beyond ring F but are not shown here. 


MOONS 


Saturn has 30 known moons. ‘The largest 1s ‘Titan, 
5.150 km (3,200 miles) in diameter. It is the 


second-largest moon in the Solar System (after 


Jupiter’s Ganymede) and the only one with a 


substantial atmosphere. At magnitude 8, it can be 
seen with a small telescope as it orbits the planet 


every 16 days. An aperture of 150 mm (6 1n) 


should show several other moons — notably Rhea, 
Tethys, Dione, lapetus, Enceladus, and perhaps 


\Mimas. Iapetus is unusual in being over four times 


fainter when on one 
side of Saturn than on 
the other, because It 
has one bright and 


one dark hemisphere. 
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Titan’s surface 1s obscured by 
orange hazes suspended 1n tts 
nitrogen-rich atmosphere. 
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VOYAGER’S VIEW OF SATURN’S RINGS 

This enhanced image of ring C and part of ring B 
(taken by the probe Voyager 2 in 1981) shows that each 
of the main rings consists of thousands of tiny ringlets. 
Saturn’s rings are 420,000 km (260,000 miles) wide, 
but have a thickness of just a few hundred metres. 
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AS GAS GIANT, Uranus ts the 
third-largest planet in the Solar 
System. Its most unusual characteristic 
is that its axis of rotation lies almost in 
the plane of its orbit, and so it seems to 


shght bulge at the 
equator, caused by 
rapid rotation 


@ ings are narrow and 
eparated by wid gaps 


rings composed of @ 
rock fragments, each 
ahout lmt3 ft) across 


| Diameter (Earth = 1) 4.0 Mass (Earth = 1) 44 5 


URANUS 


orbit the Sun on its side. Although it 
can be seen with the naked eye when at 
its brightest, Uranus was not discovered 
until 1781, when it was found by a 
British astronomer, William Herschel. 


URANUS 
Apart from a few small, 
wispy clouds, Uranus 
has an almost entirely 
featureless extertor. 


SCALE 

Uranus has a diameter of 
51,100 km (31,800 miles), 
Jour times that of the Earth. 


distinctive green colouring 
caused by covering of 
@ methane clouds 


unusual ortentation might 
har ¢ bee N CAN sed by ad collision 
@ with another large body 


rings contain some of the 
darkest matter known in 
@ the Solar System 


each orbit of 
the Sun takes 2870 million km 
S4 (karth) (1782 million miles) 

Vears from the Sun 


Uranus ts 


Uranus Spins on \ 
Ws axis in 17 hours © axis tilted 
ld minutes at 9S 


ORBIT 


Volume (Earth = 1) 63 | Density (water = 1) 132 


ATMOSPHERE AND CLIMATE 


Uranus is covered in methane clouds that absorb 
red light, giving the planet a greenish appearance. 
‘Its disc is nearly featureless, but some bright 
clouds were seen by the Voyager 2 space probe 

in 1986 and later by the Hubble Space ‘Telescope. 
The planet’s extreme axial tilt means that in the 
course of each orbit the Sun appears overhead at 
the equator and both poles; each pole experiences 
42 years of daylight followed by 42 years of 
darkness. The interior is probably significantly 
different from those of Jupiter and Saturn, 
consisting mostly of water, methane, ammonia, 
and rock, rather than liquid hydrogen. 
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dense interior of 
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silicate rock 
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methane (2.3%) 
and trace gases 


helium (15.2%) 


hydrogen (82.5%) 
ATMOSPHERIC COMPOSITION 


RINGS AND MOONS 


Uranus has 11 thin rings and 21 
known moons (six only recently 
identified and whose orbits are not 
yet accurately known). ‘The rings 
are too faint to be seen with the 
size of telescope used by amateur 
observers. The outermost ring, 
called the Epsilon ring, is 100 km 
(60 miles) wide and has “shepherd” 
moons, Cordelia and Ophelia, one 
on each side. ‘Whe moons, too, 

are faint; even the biggest and 
brightest, ‘Titania, is of only 14th 
magnitude and hence cannot be 
seen without a large telescope. 


OBSERVATION 


Under good conditions, and when 
its position is known, Uranus can 
be located with the naked eye, 
resembling a star of 6th magnitude. 
It is easy to find with binoculars, 
even from urban areas. Its identity 
can be confirmed by watching its 
movements from night to night. At 
oppositions, which occur a year and 
four days apart, a magnification of 
500 times will show Uranus about 
the same size as the full Moon. 


Gravity (Earth = 1) ( gg Number of moons 74 Average temperature _215°( (-355°F) Maximum magnitude 5 5 a 
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NEPTUNE 


| lig PUNE IS THE outermost of the Its position had been predicted based on 


gas giants. Like Uranus, it has an disturbances to the motion of Uranus 
atmosphere rich in hydrogen, helium, caused by its gravitational pull. ‘The 
and methane, and a faint ring system. planet remained poorly known until the 
Neptune was discovered in 1846, after space probe Voyager 2 flew past in 1989, 
NEPTUNE 


A distant gas giant with SCALE 
Some bright cloud Neptune Is 49,51 0 km 
fe atures. (30,800 miles) in 
diameter, four times 
wider than the Earth 


Alue colour ng 
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@ Upper mosphere 


faint rings e@ 


AOIT-HvCd dark spot. 
surrounded by Origat 


@ Clouds of methane te 


Neptune orbits the one rotation 
Sun every 165 takes 16 hours 
(Earth) years e @ 7 minutes 


@é* bg 
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ba GC @ Sun we # 
pe Cc A 
> : . Neptune ie ~ Gg = 
> > ra Cv cy mal ’ the 


2 ’ 4497 million km 
(2792 million miles) 
from the Sun 


GNIS Of TOLATION © ORBIT 
tilted at 28.3 
INNER 
RINGS AND 
MOONS RINGS AND MOONS 
Neptune has at least four rings 
Koh > Cuvee and eight moons. ‘The rings, which 
] ) 4 | t . . 
a are too If: oO scee esc ; 
She ta Hadiusenat Nonhivh MOONS { unt to see with tele scopes 
11) 15210 230 from the Iarth, were photographed 
Ss ae ee ot ~~ eee , . rr 
‘ by the Voyager 2 space probe. The 
¢ outermost ring, Known as Adams, 
contains several denser clumps 
Proteu lriton Ved Ot material, termed ring ares. 
VEPs lari “ ~ 
Diameter (Earth = 1) 39 Mass (Earth = 1) 17.1 Volume (Earth = 1) og Density (water = 1) 1.64 
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ATMOSPHERE AND CLIMATE 

The atmospheres of Neptune and Uranus are 
similar, although Neptune’s is stormier and 
appears blue (rather than blue-green) because 
there is more methane in its upper levels. In 
1989 Voyager 2 photographed a large dark spot, 
reminiscent of Jupiter’s Great Red Spot, in the 


southern hemisphere. Five years later, when the 


Hubble Space ‘Telescope observed Neptune, th 
spot had vanished but another dark spot, this 
time in the northern hemisphere, appeared late 
in 1994. Bright streaks of methane cirrus clouds 
were recorded by both Voyager and Hubble. 
The composition of the main cloud deck is not 
known with certainty, but hydrogen sulphide 
and ammonia are probably present. Neptune’s 
interior is thought to resemble that of Uranus, 
consisting of water, ammonia, and 
methane above a rocky core. 


MOONS 


Of Neptune’s eight known moons, ‘Triton is 
the only one of any significance. It is also the 
largest, having a diameter of 2,700 km (1,680 
miles). ‘he surface is covered with nitrogen 
and methane frost and, at —235°C (-391°F), 
is the coldest known place in the Solar 
System. Liquid nitrogen bursts through the 
Surface to create geysers that leave dark 
streaks. Iriton has a retrograde orbit (it 
moves in the opposite direction to Neptune), 
and is thought to have been a separate body, 
like Pluto, that was captured by Neptune’s 
gravity. [riton is actually larger than Pluto, 


and the two may be physically similar. 
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atmosphere of e— 
hydrogen, helium, 
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mantle of icy e— 
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(about 1%) 
and trace LASES 
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ATMOSPHERIC COMPOSITION 


TRITON’S SOUTH POLE 
The nitrogen and methane ice at Triton’s poles has 
a slight but distinctive pink colouring. 


OBSERVATION 

Neptune never becomes brighter than 8th 
magnitude and so ts invisible to the naked 
eye, but it can be located with binoculars, 
through which it resembles a faint star. 
Sightings of Neptune can be confirmed 

by observing its gradual movement against 
the background of stars over several nights. 
‘Through a telescope, the planet appears as 


a featureless bluish disc about two-thirds 


the apparent size of Uranus. Neptune comes 
to opposition (see p.15) only two-and-a-half 


days later each vear. | 
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| Gravity (Earth = 1) 1.12 
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PLUTO 


AS WORLD of rock and ice, Pluto 
is the smallest of all the planets, 
only two-thirds the size of our Moon. 


It is usually the outermost planet, but 1t 
has a highly elliptical orbit that for short 


PLUTO 
Shown here 1s an impression 
of how the surface of 
Pluto might 


, 42 
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the plane of its orb million miles) from the Sun 


Diarneter (Earth = 1) () 18 Mass (Earth = 1) (y (yy 


periods takes it closer to the Sun than 
Neptune. Pluto was discovered in 1930 
by Clyde ‘Tombaugh, an American 
astronomer, who used photographs to 
search for a planet beyond Neptune. 


SCALE 

17 2,300 km (1,430 miles) 
in diameter, Pluto ts Less 
than one-fifth the width 
of the Earth. 
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STRUCTURE AND ATMOSPHERE 
Little is known about Pluto because the 
planet has never been visited by a space 
probe. Its surface is thought to be covered 
with methane ice, some of which evaporates 
to form a thin temporary atmosphere tor a few 
decades when Pluto ts at its closest to the Sun 
Below the methane ice 1s thought to be a laye 


of frozen water and a large rocky core. 
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CHARON 


Pluto’s only moon, Charon, was 


discovered in 1978. It has more than 


half the diameter and about one-fifth 
the mass of Pluto, making it the largest 


CHARON’S SURFACE | 
Charon ts thought to be a Tee 
covered in frozen water 
(as shown here), 


unlike Pluto, which 


moon in relation to its parent in the 
Solar System. In effect, the two bodies 
form a double planet. Charon orbits 
about 18,400 km (11,400 miles) above 
Pluto’s surface every 6.4 days. Pluto 
and Charon each spin on their axes in 
6.4 days as well, so each body always 


presents the same face to the other. 
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A SYNCHRONIZED ORBITS 
From one hemisphere of Pluto, Charon 1s 
always visible and remains motionless tn the sky. 


It can never be seen from the other hemisphere. 


PLUTO AND CHARON > 

It is very difficult to separate Pluto and Charon 
using a telescope on Earth. This image, taken by 
the Hubble Space Telescope, is the best picture that 
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has so far been taken of Pluto and its moon. 
OBSERVATION 
" OPHIUCHUS | Pluto is of only 14th magnitude. This means 
e | that a telescope with an aperture of 200 mm 
. Ul | (8 in) is needed just to see it. Even through 
. r | 
V 1999 ge tele . p . Te 
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2009 @ © 2006 1 o, identify Pluto is to study its motion against 
® 2008 
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Ul = w WV is similar to the technique used by Clyde 
p lombaugh in his search for the planet 
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COMETS AND METEORS 


(: METS. consisting of frozen gas and and dust, before receding back into the 


A dust, exist in a swarm at the edge darkness. Dust particles from comets 
of the Solar System. Sometimes they can enter the Earth’s atmosphere, where 
approach the Sun on highly elongated they burn up to create bright streaks in 
orbits, warming up and releasing gas the sky called meteors or shooting stars. 


COMETS 


(Comets are icv remnants from the formation 


of the outer planets. They usually orbit 
unseen in the so-called Oort Cloud, which 
extends to one light year or more from 
the Sun. Sometimes the gravity of a 
passing star nudges a comet from the 
cloud into the inner Solar System, so 
that it becomes visible from Earth. 
Over 1,000 comets are known, 

but the Oort Cloud and its inner 
region, called the Kuiper Belt, are 


thought to contain billions of them. 


HE SOURCES OF COMETS 
Comets of long orbital Pe riod are thought 
to come from the Oort Cloud (at the ede 
Ol tAl pu ture): those of shorter Pe riod com 


// , / / ) 
from a flattened inner region, [he Kutper Belt 


NUCLEI AND TAILS 


Ihe only solid part of a comet ts its nucleus, k OoreCinel 
vhich is typically about a kilometre across F 
rB e 

\s it approaches the Sun, the nucleus warms 
up, emitting gas and dust to form a elowineg 
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COMET OBSERVATION 

About two dozen comets can be seen each 
year with a large telescope, but only rarely 1s 
one bright enough to be visible to the naked 
eye. [here are two main Classes: periodic 
comets orbit the Sun in under 200 years, 
while long-period comets may take hundreds 
of thousands of years to return. Large, bright 
comets develop tails, of which there are two 
types: one consists of gas and looks blutsh; 
the other consists of dust and appears 
yellowish. Gas tails are usually narrow and 
straight, while dust tails are often broad and 
curved. Both are visible through binoculars. 


COMET HALE—BOPP 
This bright comet was easily visible to the naked 
eve in 1997. [t will not return for 2,400 years. 


METEORS 


On any clear night bright streaks can be seen 


in the sky from time to time. They appear 
suddenly and last for less than a second. 
‘These are meteors, or shooting stars, caused 
by specks of dust from comets burning up in 
the atmosphere at a height of about 100 km 
(60 miles). A handful of so-called sporadic 
(random) meteors can usually be seen in an 
hour, but several times each year the Earth 
passes through a trail of dust left by a comet, 
resulting ina meteor shower. Meteors ina 
shower appear to diverge from a single point 


called the radiant. and the shower 1s named 


after the constellation in which the radiant ts 


‘| HI ORIGIN (| \ VIE | | OR SHOWER found hence, the l,eonids appeal CO COMeC 
Individual meteor showers occur at the same time from Leo. Meteors are easy to see with the 
each year as the Earth’s orbit passes through the naked eve. and useful data have been derived 
trail of dust left along a comet’s orbit from the records kept by amateur observers 
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ASTEROIDS AND METEORITES 


A: PEROIDS — or minor planets — are some stray from this group to cross the 


small bodies of tron and rock left paths of the inner planets. Meteorites 
over from the formation of the Solar are small fragments, usually from 


System. Most asteroids orbit the Sun in asteroids, that have entered the Earth’s 
a belt between Mars and Jupiter, but atmosphere and fallen to the surface. 


ASTEROIDS 

Over a million asteroids are thought to exist, 
although only about 20,000 have so far been 
discovered. Nlost asteroids orbit in the belt 
between Mars and Jupiter, but there is a group, 
known as the Trojan asteroids, that moves along 
Jupiter’s orbit. Members of another group, 
named the Apollo asteroids, cross the Earth’s 
orbit and may therefore collide with our planet. 
Ihe largest asteroid, known as Ceres, is 940 km 


(580 miles) in diameter. The brightest is Vesta, 


580 km (360 miles) across, which can be as A IDA 

bright as 5th magnitude, making it easily visible  74zs asteroid, 55 km (34 miles) in length, ts 

with binoculars. orbited by a small satellite known as Dactyl. 
°° [re } € c 


Venus © —~ @Mars 
. & METEORITES 
Mercury Jupiter 
Every day about 10 meteorites 
fall co Earth, although most land in 


a se remote areas or the oceans and go unnoticed. 
Over 20,000 meteorites have been found, many 
A ASTEROID ORBITS long after their fall. Meteorites are composed of 
lhe asteroid belt lies between about rock, or iron, Or a mixture of both. Large meteorites 
3720 and 490 million km (200 and are usually moving tast enough to dig a crater when 
305 million miles) from the Sun. The they hit the Earth, but smaller ones are slowed by 
Trojans orbit either side of Jupiter the atmosphere and drop harmlessly to the surface. 


METEOR CRATERED | | — 

This crater, 1.2 km (0.75 miles) wide, 
was formed in the desert of Arizona, 
USA, by the impact of an tron meteorite 


about 0 VUY years ago 
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‘THE CONSTELLATIONS 


How THIS SECTION WORKS 


HIS SECTION contains entries on 

the 88 constellations, arranged 
alphabetically by their internationally 
accepted names. The charts are the 


most detailed in the book, showing all 


standard 5-letter 
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of naked-eye visibility. ‘The text covers 
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selection of the stars and deep-sky 
objects that they contain. 
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Abbreviat And Genitive Andromedae | Highest in sky at 10 pm October to November 
O 
ANDROMEDA 0 
One of the most famous constellations, Andromeda depicts the e} 
O ye, 
princess in Greek myth who was chained to a rock as a sacrifice to O O 


a sea monster but was saved by the hero Perseus. Uhe constellation 

contains the nearest major galaxy to us, M31, the Andromeda Galaxy, 

which is the most distant object vistble to the naked eve O-O O 
\NDROMEDA 
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Highest in sky at 10 pm March to April 


| Abbreviation Ant 


Genitive Antliae 


ANTLIA 


Antlia is a faint constellation, considerably overshadowed by 
its glorious southern neighbours Centaurus and Vela. Antlia 
was invented in the 18th century by the French astronomer 
Nicolas Louis de Lacaille and represents a mechanical air 

pump. Its brightest star is Alpha (a) Antliae, magnitude 4.3. 


THE 
AIR PUMP 


FULLY VISIBLE 
49°N-90°S 


FEATURES OF INTEREST 


Zeta (C) Antliae A® A multiple star that 
appears as a wide 6th-magnitude double 
when viewed through binoculars. When a 
small telescope is turned on it, the brighter 
star of the pair is seen also to be double. All 
three stars lie 370 light years away. 


Abbreviation Genitive - Highest in sky at 10 pm 
Aps Apodis May to July 
- 4 


APUS , 
: / feo a 
Apus lies near the south celestial pole, to the south of Centaurus. / 
It is not easy to identify and contains few objects of note. It is one ) Qo 
f the c ions | ‘ent / 

of the constellations invented at the end of the 16th century by / ” 

the Dutch navigators Pieter Dirkszoon Keyser and Frederick de J \ 

Houtman, and represents a bird of paradise of New Guinea. vA dA, =. 
. . 4: - P . A | q eS 

Its brightest star is Alpha (&) Apodis, magnitude 3.8. Q A Wn 


16" 75h SSS ra THE BIRD 
i ul LS ; > _ 
1 eebnGs OF PARADISE 


TRIANGULUM 
AUSTRALE 


FULLY VISIBLE 
7°N-90°S 


FEATURES OF INTEREST 

Delta (5) Apodis &® A wide double star, 
easily divided with binoculars. ‘he two stars 
are of magnitudes 4.7 and 5.3. Vhey are both 
red giants but are estimated to lie at different 
distances from us, 760 and 660 light years 
respectively, so they probably form an optucal 
double rather than a genuine binary. 


66 © AQUARIUS 


Abbreviation \qr Genitive \quarii | Hignest in sky at 10 pm \ugust to October 


AQUARIUS 

‘This well-known constellation represents a youth pouring water _ 
from a jar. Phe “Water-jar” is represented by a Y-shaped group pe T 
of four stars, Gamma (y), Zeta (CQ), Eta ()), and Pi (t) Aquarit. 
‘The stream of water flows into the mouth of a large fish, 


O 


O 
represented by the constellation of Piscis Austrinus to the O| \O 
south. Aquarius 1s a constellation of the zodiac, the Sun O O 
passing through it from 16 February to 11 March. O 
O 
- O 
on 2gn 22h OS 4 
PISCES PEGASUS EQUULEUS THE WATER 
nc be 2 CARRIER 

0 M2 

Eo, 0 

Matic Water-jar 

B 3 AQUILA 
A) 
h 9 é 
ye yw! H € 
—10 ye oO y 7009 
M73 

wo Le t M72 

CET 5 AQUARIUS 
104 
A 66 
a 
; op 7293 
89 
86 CAPRICORNUS — _ 


65°N-86°S 


FEATURES OF INTEREST 


Zeta (C) Aquarii ® A close binary, consisting the diameter of the full Moon. Being so large, 


of two white, 4th-magnitude stars that orbit its light is spread over a wide area, making it 
each other every 760 ve irs [ SInY high dittic ult cto Spotl | nde ( lear, dark skies, it can 
magnification, a telescope with an aperture ot be seen through binoculars or a wide-field 

/5 mm (3 in) or more should separate them telescope as a pale grey patch 

M2 #® A globular cluster, just too faint to 

be seen with the naked cye tn all but the best 

onditions, but easy to see with binoculars o1 


i small telescope. It resembles a fuzzy stat 


NGC 7009 (The Saturn Nebula) ® 


\ pl inctary ncbula. When seen throuvh a 


role COP with an IPCreur of COO mm (8 in) 
or more, it appears to have appendages that 
resemble the rings of Saturn, hence Its popular 
name. A smaller telescope will show it as an 
Sth-magnicude dise of similar apparent size to 
the vlobe otf Sarurn 


NGC 7293 (The Helix Nebula) A® 


NGC 7293 (THE ERELIXN NEBULA) 


, by ‘ ‘ ( ( | ( / / / 
Possibly th losest planetary nebula to Earth On colour photograpas, the Helix Nebula resembles an 
only abe s( iy ( ‘ ; ; 
yt out SVU I} he mS aWay) ind me ot CXNOME [lower lhe Ay // of “Wd Aa been ds carded lrow 
cri Ingest in apparent size, at over a third lhe faint star at the centre of the nebula 
Widtr Deptt Area 


OK) square devrees Size ranking 1Orh 


| 


} 


AQUILA @¢ 67 
Abbreviation Aql Genitive Aquilae Highest in sky at 10 pm July to August 
AQUILA . 
\quila lies on the celestial equator and represents the eagle O 
that carried the thunderbolts of the Greek god Zeus. The 
Milky Way passes through the constellation, and there are 
dense star fields towards the border with Scutum; the THE 5 
brightest part is an area Known as the Scutum Star Cloud. EAGLE 
O 
+20 21" 20" VULPECULA 19” O 0 
SAGITTA 
PEGASUS e O 
. HERCULES O | 
Ss i 
O we) 
+10 Y 
EQUULEUS > attair 6709 OPHIUCHUS 
=) 
LU 
B 
DELPHINUS 
AQUILA 
(0) 
T 2 
0 1 : FULLY VISIBI I 
:f SERPENS I3°N-71"S 
8 CAUDA 
| AQUARIUS 
| 7 89 
r 
" 12 
10 
CAPRICORNUS 
SCUTUM 
SAGITTARIUS 
FEATURES OF INTEREST - 
; PHE BORDER 
Alpha (a) Aquilae (Altair) @ Among the BETWEEN AQUILA 
20 brightest stars in the sky, at magnitude 0.8, AND SCUTUM 
ind also one of the closest first-magnitude This distinctive hook 
stars to us, only 17 light years away. It marks haped group of stars 
the neck of the eagle and torms one corner oft in the southern part ¢ 
the Summer Iriangle, completed by Deneb \qu th 
fyir in the 0) ~p (CCOWITE 
(in Cygnus) and Vega (in Lyra). Altair 1s Tr rm ‘ i 
- , ) alam wmbda (kh) 
flanked by two stars, the 4th-magnitude Beta 
| q uulde, Magcnitu a 


(3) Aquilae (also Known as Alshain) ind 3rd 


magnitude Gamma (y) Aquilae (or ‘larazed) 


Svindi Aquilae @ # A Cepheid variable 


ir, one of the brightest in this important 
iss. Its magnitude varies from 3.6 to 4.5 in 
le lasting 7 days 4 hours, and the chang 
in be followed with t scead ital irammmebans 
binoculars. It is a supergiant stat timated to 
bout 1,200 light irs awa 
THE MAIN STARS IN AOUTI 
\/ta thp f / tar at the ton lett of th 
ky VI / /) Bet ) 7) (,;Q)0) 
1Vu/ / / ) } | MAW Ae la 
Der ©4 65 


Tie 


re des 


yICCS 


a Beate in ve re 1c «\ ) 
Abbreviatio ee Genitive — | Highe st in sky at 10 pm June to July 
| i 
18! 17° 16! 
AR \ SCORPIUS 
o 
\ra lies in the Milky Way, south of Scorpius 
[tis well to the south of the celestial equator 8 a 6193 
but was known to the ancient Greeks, who ° 
—— ° -30 NORMA | 
visualized it as the altar on which 6397 e2 &! 
their gods swore an oath ot 8 ‘ 
allegiance betore challenging TELESCOPIUM Y Es 
~ the litans tor control of the y 
@ - 
ra © Universe. It is also depicted as Ss FS 
the altar on which Centaurus 1s 
ibout to sacrifice Lupus, the wolf 
0 | PAVO are 
O TRIANGULUM | 
AUSTRALE | 
PHI LY VISIBLI _ 
\LTAR 2°N-90°S Jae leas = 
NGC 6397 A® A large globular cluster, about 
— two-thirds the apparent size of the full Moon 
EE ATURES OF IN TERESI ind one ot the closest to IS. at shehclsy OVE! 
NGC 6193 @ An open cluster, consisting of a 7,000 light years away. It is just visible to the 
Stars scattered over an area halt the naked eve and easy to tind with binoculars 
4 the full Moon. Its brightest l‘he stars, less densely packed than in many 
t oth magnitude, and the whole cluster! flobulars, form chains in the outer regions that 
rl binoculars ( in be seen with i moderate ‘1 ed telescope 


Size ranking 


63rd 


\n CING: Arietis beds Ky at 29 PM November to December 


ARIES Phe RAM : fe or 


O 
\ lepicts the ram with the golden 
famous trom Greek mytholog O 
It nly not ible feature is a line ot O 
tars: Alpha (@), Beta (3), and 
(samma (Y) \nicus. [tis a constellation of the 
zodia he Sun p Ing through it from 18 April 
14 Ma \n hes betw n Py ) ind laurus 
PERSEUS 3 an PHE CENTRAL PART OF ARIES 
oa TRIANGULUM | 1 (ot), Beta (B), and Gamma (Y) 
39 Ms pictur 
TAURUS a 35 
14 PK EATURES OF INTERES 
i (gamma (y) Arietis ® A wide double stat 
tog \ isily divided with a small telescope. ‘The 
ye .* r two stars are nearly identical, both being blu 
6 Y PISCES vhite and of magnitude 4.6, Found by che 
oe English scientist Robert Hooke in 1664, when 
telescopes were still quit 
Fcliptie crude, this was one of the tirst 
+10 double stars to be discovered 
CETUS 
It | HK) 


141 square degre: size rankit 9th 


AURIGA e¢ 69 


Abbreviation Genitive Aurigae Highest in sky at 10 pm 


\ur 


December to February 


AURIGA 


\uriga represents the driver of a horse-drawn chariot. According 


= O 
CHE 


CHARIOTEER 


to one myth, he is Erichthonius, a legendary king of Athens. O 
However, there is no explanation in mythology for his depiction in 0, 
the sky with a goat and its kids on his left arm. ‘he goat 1s marked O 
by the constellation’s brightest star, Capella (a Latin name, meaning 0 ea) 
“she-goat’ ), while the kids (also known as the Haedi, another Latin 
name) are depicted by Zeta (C) and Eta (n) Aurigae. In Greek and 
Roman times, the figure’s right foot was represented O 
by a star now assigned to ‘Taurus, Beta (B) ‘Tauri. 
O 
an 7n 6h 5h 4n 
| LYNX - CAMELOPARDALIS FULLY VISIBLI 
+56 5 S 90°N-—34°S 
y! 
Capella x PERSEUS 
1 
+40 ye AURIGA e 
N.S 
63 x 
Ns ru 4 
0 v o " 
M38 
M36 16 \ 
720 M37 
K 
GEMINI § Tau 
TAURUS 
FEATURES OF INTERES1 THE MAIN STARS IN AURIGA 
Alpha (a) Aurigae (Capella) @® ‘The sixth- Capella is at the top of this pictur 
brightest star in the sky, at magnitude 0.1. lo 1136. M37, and W365 ar ia tovisibl 
the naked eye, it appears yellowish. It 1s, in 
Ct, a Sp scopic binary, consisting of two Zeta (C) Aurigae @ An eclipsing binary, 
r d giants that orbit each other comprising an orange giant orbited every ce | 
104 da It 4? light rs ears by a smaller blue star. During an eclipse, 
; which lasts 40 days, the star’s brightness drops 
Epsilon (e€) Aurigae @ One of the most Ss 
from magnitude 3.7 to 4.0 
ib the sky. It in 
| isting ot yrilliant ite M36. M37, and M38 @® Just visible with 
d paniol the naked eve and easy to see with binoculars, 
f ry 2/ irs, tl these three open clusters lie 4+,000—4,500 light 
O p fan iwa In a binocular field of 6 degrees or 
hen ( har nor ill three can be seen as misty patches 
tud 9 I nallest of the trio. M136, 1s the easiest to 
f pot, a small telescope resolving its brightest 
| | di \I37, the las t of the clusters at about 
yS4 t irds the width of the full Moon, contains 
yunded b ( tars but they are fainter. M38 1s the 
t scattered clust mall telescops 
{ t 2009 that many of its stars form chains 


7) e BOO TES 


| psilon ‘t ) Bootis 


rave 


CANES 


yf Boobre S 


Lt tian herdin 


htest stal 


constellation of Ou 


ItS Nan 


ica 


VENATICI 


N 200 EN itive Booétis 
8 sis an elongated constellation depictin 
epresented by Ursa Major. The name of its bri 
Ss Gil t bear guard’ lhe north rm part 
stars that tormed the now-detunct 
\l S mural (or wall) quadrant, whicl 
Quadt 1 meteor shower that radiates trom tl 
16 15! 14! 
DRACO 
K URSA 
0 MAJOR 
44 
r 
HERCULES 
B 
Li Y 
BOOTES 
CORONA 5 
BOREALIS 
p 
o 
¥ € 
® 
12 
45 
6 
- y 
é o " 
Arcturus T 
-ERPENS oO I 20 v 
“APUT 
1 
FEATURES OF INTERES 
\lpha (a) Boodtis | \returus) @® | 


Kappa ( 


Xt | 


COMA 
BERENICES 


VIRGO 


> 
) Bodbtis 


\rcturus 


OnNtCaAINS the 


ae) the 


ery Januat 


> 
) Booétis 


\l WW CO June 


HERDSMAN 


COP Mmto a 


Il) ronicucde 


pal 


LiCipyie Cal 
tars of magnitude 
tar is itself doubl 
wa OMPOrne 
() | lh hould 
1 Cuil Duct are 
1 Staddd Cel COP 
Car, dl 
ft magnitude 
Wn) a 
| lh) 
i rod of 


Binod ul LIS 


CAMELOPARDALITS e 71 


Abbreviation Cae Genitive Caeli Highest in sky at10 pM [)ecember to January 


CAELUM ee. a 


Caelum is a small, faint constellation in 

an inconspicuous area of the southern- 

hemisphere sky. It represents a stone- 

mason’s chisel and was introduced into 

the sky in the 18th century by the | 

French astronomer Nicolas Louis de \ | COLUMBA 
Lacaille. Its brightest star, Alpha (a) | 


ERIDANUS 


Caeli, is of magnitude 4.4. 


FULLY VISIBLE 
41°N-90°S o. 
CAELUM 
FEATURES OF INTEREST 
Gamma (y) Caeli ® A double star, although 
a moderate-sized telescope is needed to show 
it as such. It is of magnitude 4.6, with a close 
companion of 8th magnitude. 


Width ft wy Area 125 square degrees Size ranking gst 
Abbreviation Cam Genitive Camelopardalis Highest in sky at 10 pm December to May 


» CAMELOPARDALIS 


PICTOR HOROLOGIUM 


—50° 
DORADO 


rm: moe ‘ n 14h 
¥ Chis faint constellation of the northern i 4 
| sky, representing a giraffe, was introduced 
\ in the early 17th century by the Dutch 13h URSA 23h 
we Petrus Plancius. An obsolete MINOR 
\ astronomer Petrus Plancius. An obsolete 
_ variant of its name is Camelopardus. | 12" Polaris on 
~\ ‘ 
\ —— 4 
O—O7 DRACO 
\ / ; \ 1h 
SO A ee CEPHEUS 
si r\ THE 
CH | 6. \ \ GIRAFFE Gp, 
XK |] rt 2 
a) SY) 
‘ ~! a | V 3 
\ FULLY VISIBLE 
4 @ & 90°N-3°S CASSIOPEIA 
*%, 7 Mg 


FEATURES OF INTEREST 

Beta (8) Camelopardalis A® A wide double 

star. Ihe brighter component Is the brightest CAMELOPARDALIS’ 
star in the constellation, at magnitude 4.0. It 


has a companion of magnitude 7.4 that 1s easy 60. 1502 3 
to see with a small telescope, or even a pair 
of powerful binoculars. In the same binocular B 
oe : cn 8h 
field, an even wider pairing can be seen; the LYNX a3 2 
two stars, 11 and 12 Camelopardalis, are of 
magnitudes 5.2 and 6.1. 7 
ay oni *50¢ 
NGC 1502 #® An open cluster, visible ade 
with binoculars or a small telescope. Although 
PERSEUS 


small, its stars are moderately bright, and 
include a noticeable 7th-magnitude double. a 6h 


Width 1 wy Depth “Ly fm | Area 757 square degrees Size ranking 18th 


Capella 5h 


| Highest i1 sky at 10 pm 


Cnc Genttve Cancri February to March 


CANCER 


(lancer represents the crab that, in Greek mythology, was 
crushed undertoot by Hercules during his battle with the O 


multi-headed Hydra. It lies between Gemini and Leo and ts 


the faintest constellation of the zodiac: its brightest star, Beta — 
(3) Caner. is of magnitude 3.5. The Sun tis within Cancers O. CRAB 
boundaries trom 20 July until 10 August O 
ee AOL os PRO Pe, SSeey eee "7h 

LYNX 
+30 Castor 

: Pollux | 

CANCER 

+20 

Y maa | 

WyoN 
LEO 5 GEMINI : . 
C 
be 
| M444 (PRAESEPE) 
| M44 
M67 
y a 
. CANIS 
Procyon MINOR 


HYDRA 


KEATURES OF INTERES 


Zeta (C) Cancri ® A tiple star hrougl 
' ' 
| ¢ \ cop 
, } Ist) } 
in ab | 
( } | nt 
' | arrel 
| | 
f } 
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CANES VENATICI e 73 


—EE 


Abbreviation CVn 


Genitive Canum Venaticorum 


Highest in sky at 10 pm April to Mav 


CANES VENATICI 


Canes Venatici represents two hunting dogs, held on 

a leash by the herdsman Bootes. The constellation was Ce 
formed in 1687 by Johannes Hevelius from stars that 

had formerly been part of Ursa Major. 


THE 
HUNTING DOGS 
24 URSA 
M51 M106 MAJOR 
BOOTES 
*+4Q° 
M63 
20 oak : 
a FULLY VISIBLE 
Cor Caroli 90°N-37°S 
= CANES 
VENATICI 
+300 
MS1 (THE WHIRLPOOL 
GALAXY) 
M3 This spiral galaxy 1s interacting 
Pa with a smaller companion galaxy, 
BERENICES ned NGC 5195. M51 appears to us 
+20° face-on, with NGC 5195 at the 
| end of one of its spiral arms. 


FEATURES OF INTEREST 

Alpha (a) Canum Venaticorum (Cor 
Caroli) ® A double star. A small telescope 
will easily separate the two components, of 
magnitudes 2.9 and 5.6. Although both should 
appear white, some observers have reported 
delicate colour tints. This is possibly because 
the brighter star has an unusual composition, 
as revealed by spectroscopic studies. ‘The 
name Cor Caroli means “Charles’s heart”, and 
commemorates King Charles I of England. 


M3 @® A globular cluster on the verge of 
naked-eve visibility. It is easy to find with 


binoculars or a small telescope, in which it 
appears about half the size of the full Moon. 
\ telescope with an aperture of about 100 mm 


(4 in) or more is needed to see the cluster’s 


individual stars. 


as well as the nucleus of a smaller, irregularly 
M51 (The Whirlpool Galaxy) &® A spiral shaped galaxy, NGC 5195, which is passing 


galaxy, seen almost face-on. This is one of the close by. Using a telescope of moderate to 
most famous galaxies in the sky, and one ot large aperture — 200 mm (8 in) or more = It 
the easiest in which to see spiral structure. should be possible to trace the outline of 

The galaxy can be located using binoculars. \151’s arms. M51 and NGC 5195 are both 
\ small telescope reveals its bright nucleus, about 25 million light years away. 


Width r Depth Area 


= Wf $ 70 
465 square degrees Size ranking 38th 


A — . = 


o4-e CANIS MAJOR 


CMa IENITIVE inis Mayoris 


CANIS MAJOR 


One of the most prominent constellations, Canis Mayor 1s 
embellished by the brightest of all the stars, Sirius. It depicts 
er of the two dogs belonging to Orion, the hunter (tl 
rb represented by Canis Minor). As the Earth rotate 
logs seem to tollow the hunter across the sky 
8° 7 6” 
Ferd ORION 
0 
8 
y 
t @ - Sirius 
v3 B 
M45 ve 
M41 
EQ 
oF me Ey 
29 )! > 
= 2362 . 
27 5 CANIS LEPUS 
MAJOR 
p Ww Oo 
£ yr 
n C 
K r 
COLUMBA 
FEATURES OF INTERES 


Alpha (a) Canis Mayoris (Sirius, The Dog 


Star) @® | hrest ir in the sl il 
$4 ) | iit Chie lho 


Mood 


Vid] @ A> 
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‘PO January to February 
lhl 0 
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DOG O O 
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| Il I mall anc 
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hight uminou 
| { | WDOut 
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CAPRICORNUS e 75 


Genitive Canis Minors Highest in sky at 10 pm February 


CANIS MINOR tony 


LESSER DOG 
Canis Minor represents the smaller of the 
two dogs of Orion, the hunter. Both Orion 
and Canis Major, which depicts the larger 
dog, lie nearby. Apart from its two brightest 
stars, Canis Minor contains little of note. FULLY VISIBLE 
89°N-77°S 
FEATURES OF INTEREST 
Alpha (a) Canis Minoris (Procyon) @® 
The 8th-brightest star in the sky, at magnitude 
0.4. The name Procyon is of Greek origin, 
meaning “before the dog”, from the fact that 
it rises before the other dog star, Sirius. It is a 
white star, slightly less luminous than Sirius, 
and slightly further away, at 11.4 light years. 
It shares with Sirius the peculiarity of having a 
white-dwarf partner, Procyon B, which is over 
10,000 times fainter than Procyon and orbits it 
every 41 years. The two appear so close that 
only large telescopes, of the type used by 
professional astronomers, can separate them. 


| Abbreviation CMi 


Abbreviation Cap Genitive Capricorni Highest in sky at 10 pm August to September 


WY 
CAPRICORNUS THE yet 
: ; ; SEA GOAT £0" 
The smallest constellation of the zodiac, lying between o 
Sagittarius and Aquarius, Capricornus depicts a fish-tailed goat. Le ‘ 
The constellation originated among the Babylonian and Sumerian Lai 4 ~2 
peoples of the Middle East, but in Greek myth it is linked with a, \ 
the goat-like god Pan, who turned his lower half into a fish to gy / 6 \ 


escape the sea monster ‘Typhon. Capricornus is not prominent: its 
brightest star, Delta (6) Capricorni (Deneb Algedi), is of magnitude 
2.9. The Sun passes through it from 19 January to 16 February. 


FULLY VISIBLE 
62°N-90°S 


FEATURES OF INTEREST 

Alpha (a) Capricorni (Algedi, Giedi) @ @ 
A wide double star. Ordinary binoculars, or 
good eyesight, reveal two stars, of magnitudes 
3.6 and 4.3. Both are yellowish in colour, but 
they are unrelated. ‘he brighter star is a giant, 
110 light years away, while the fainter one is a 
supergiant, Over six times more distant. 


Beta (6) Capricorni A® A wide double star. 
The primary ts a yellow giant, magnitude 3.1, 
visible to the naked eye. Binoculars or a small 
telescope show the second star, of magnitude 
6.0. Both stars lie about 300 light years away. 


Wee 414 square degrees [5% KE 4orn 


76 @ CARINA 


\t (56 tive red tin k t yi 
( ; ve Carinae rogre y at 10 PM January to April 
| 
CIARINA 
PHI 
Carina is an impressive constellation, containing the KEEI 
second-brightest star of all, Canopus, and lying tn a rich 
part of the Milky Way. In Greek times, it formed part : 
OC) 
I much larget constellation, Argo Navis representing he 
he ship of the Argonauts, but was made separate in UO 
C) ©) 
18th century by the Frenchman Nicolas Louts de 
Lacaille. It represents the ship's keel, with Canopus Y O O 
rking the rudder lhe othe parts of the ship Vela O 
ie sails) and Puppis (the stern) — lie to the north of Carina VU 
10° gt ah 7h | ©) 
RS 
PUPPIS 
VELA | 
K | 
L T 
} 
at | | LA IBLI 
Canopus 
\ e CARINA 14°N—90°S 
EN 3114 Z 
2516 
n 
3372 PICTOR 
Vv 5! 
g | 602 VOLANS 
I) 
a DORADO 
| 
40} 
1 OF: 
: | 
CHAMAELEON 3h | 
~ kK CULT Tht 1) 


CARINA e 77 


FEATURES OF INTEREST 

Alpha (a) Carinae (Canopus) @ 

[he second-brightest star in the sky, at 
magnitude —0.6. It is a white supergiant, 
14,000 times more luminous than the Sun, 
lying 310 light years away. 


Eta (n) Carinae M® A remarkable variable 
star. Currently it is of 5th magnitude, but it 
has been much brighter in the past, most 
noticeably in the 19th century, when it flared 
up to nearly —1. Eta Carinae is thought to 

be either a supergiant with a mass of 100 
Suns, one of the most massive stars known, 
or possibly a massive binary. Through a 
telescope, it appears as a hazy orange ellipse, 
because of matter thrown off in its last 
outburst. Its distance is estimated at over 
8,000 light years, and it lies within the 


797 


extensive nebula NGC 3372 (see below). 


NGC 2516 @&@ An open cluster, visible to 
the naked eye. Using binoculars, it is possible 
to pick out its individual stars, the brightest 
being a 5th-magnitude red giant, scattered 
over an area of sky the size of the full Moon. 
It is about 1,300 light years away. 


NGC 3114 @ @ An open cluster, visible to 


the naked eye and appearing about the same 


IC 2602 (THE SOUTHERN PLEIADES) 

This large, bright open cluster contains several stars 
visible to the naked eye. The bright star at the right 
of the picture 1s Theta (8) Carinae. 


size as the disc of the full Moon. Its individual 
stars can be seen through binoculars. It lies 
nearly 3,000 light years away. 


NGC 3372 (The Eta Carinae Nebula) 

@ M® A large, bright diffuse nebula, four 
times the apparent width of the full Moon, 
surrounding the star Eta (1) Carinae (see 
above). The nebula is visible to the naked 
eve against the Milky Way and ts best seen 
with binoculars. A V-shaped lane of dark 
dust runs through it. Near Eta Carinae itself, 
telescopes show a dark and bulbous cloud 


of dust called the Keyhole Nebula. 


NGC 3532 @ @ A bright and dense open 
cluster, elliptical in shape. It is visible to 

the naked eve and is a glorious sight through 
binoculars, being nearly twice the apparent 
diameter of the full Moon at its widest. It is 


1.300 light years away. 


IC 2602 (The Southern Pleiades) @ A 
\ 


eight stars brighter than magnitude 6. ‘The 


arge and prominent open cluster, containing 


brightest member is Theta (9) Carinae, a 
blue-white star of magnitude 2.7. Uhe cluster 
appears twice the size of the full Moon and 


lies about 500 light years away. 


SS ta cote cre : 
NGG 3372 (THE ETA CARINAE NEBULA) 
This magnificent nebula sur rounds the peculiar 

ariabl (a) Eta ()) Carinae It ; d! ected Dy dark 


lane ol dust / ta Carinae itself 1s in the hrrohtest part 


78 


CASSIOPI 


LA 


| 
| Genitive 


> } é tir KK ( 
Cas ( asslopelaec gn y at 10 pm C\ tober to December 
a 
‘ie 71> 
CLASSIOPEIA 
[his attractive constellation represents the mythical Queen 
5 ) 
( ypera. Her husband and daughter are represented by the ~ 
O 
lyacent constellations Cepheus and Andromeda. Cassiopeia was 
I riously vain, and ts depicted sitting on a throne, fussing with 
er hair. Cassiopeta’s brightest stars form a distinctive W-shaps O 
Epsilon (€) Cassiopeiae, at one end of the W, marks the queen’s 
Q ) 
le while Beta (), at the other end, lies in her shoulder C 
m) O 
“~AMEI| OPARTI UIs ; ot r ) ; 
eee : | (CASSIOPELA 
50 
: CEPHEUS 
48 
l @® 
y 
f at WEN G 
AS OPEIA K M52 y 
M103.= 0 - Pik MAIN STARS IN 
X v2 1 AE, , | CASSIOPEILA 
Y 4 n \| 
om Oo 
0 A 
V E 
) 
ve 
ANDROMEDA 
kK EATURES OF INTERES 
(samma (y) Coassioperae @® A va Ne sta 
lt ra | i 
I] ito! 
| ) (Lassiopetae 2% 
the apparent t the tull Moon, although 
( ded to show its individual 
lt ‘OO an i! tWil \ th 
) | | Car that apy is to b imember 
t | | tel tual much closer to us 
| 
NO tTO/ AXA lonvgated oO nm clustel 
Kho | ) ( iIsslopclac <@ a | 
third th Ippal it SI of the tull 
Vho il) Chi h binoculars or a small 
| | | ClUSTCI Ippearane has | | 
ith is two brightest 
| th lhe brightest 
Vi - AR? (| | Phila@) Cla OPC 


CENTAURUS e 79 


| Abbreviation Cen 
= 


| Genitive Centauri 


Highest in sky at 10 pm April to June 


CENTAURUS 


This large constellation in the southern Milky Way depicts 
a centaur, the mythical beast with the legs of a horse and 
the upper body of a man. In Greek mythology 


is identified as Chiron, tutor to the offspring of the gods. 
Its brightest star, Alpha (a) Centauri, is the third brightest 
in the sky. A line drawn between Alpha (@) and Beta (B) 
Centauri points to the Southern Cross, Crux. 


6 l 
y 
Vv 
Ao Xt 5128 CENTAURUS 
K ia 2 vy! 
= Ms 
y 5139 
Ss = r1 
—- 6 
5 
p 
¥ LUPUS € 
CRUX 3918 
02 
Oo 
B 
Rigil Acrux ; 
® Kentaurus | 2944 be 
CIRCINUS 


O O 
O Q & e) 
O O 
, this centaur O 
O 
O 
O of 
THE 
CENTAUR 9 O & 


FULLY 
VISIBLI 
25°N-90°S 


NGC 5139 (OMEGA 
CENTAURI) 

When seen through a telese ope, this 
bright globular cluster often appears 
elliptical rather than circular. 


CARINA 


FEATURES OF INTEREST 

Alpha (a) Centauri (Rigil Kentaurus) @ A 
\ nearby multiple star. ‘To the naked eye, it 
appears of magnitude —0.3, the third-brightest 
star in the sky. A small telescope shows tt to 
be a glorious binary, consisting of two yellow 
ind orange stars of magnitudes 0.0 and 1.4. 
lhey orbit each other every 80 years, so 

one complete orbit can just be followed ina 
human lifetime. Lying 2 degrees away from 
this pair is a much fainter third star, an 11th- 
magnitude red dwarf called Proxima Centauri 
| his 1s the closest Star tO the Sun, 4.2 light 
light 


) 


vears away, about 0.2 vears closer to us 


than the two brighter members of the \lpha 
Cent 


i1url system. 


Beta (6) Centauri @ A blue-white giant 
magnitude 0.6 and 11th brightest in the 


Star. 


25 light vears away 


sky, about 5 


or Deptt 


NGC 5139 (Omega (@) Centauri) @ A*® 
‘The largest and brightest globular cluster in 
the sky, about 17,000 light years away. Seen 
with the naked eye or binoculars, it appears as 
a hazy 4th-magnitude patch larger than the full 


Mioon. A small telescope shows its main Stars. 


NGC 3918 (The Blue Planetary) ® 
\ planetary nebula, visible through a small 


telescope as a rounded blue disc. 


NGC 5128 (Centaurus A) ® An unusual 


galaxy. With a small telescope, it looks like an 


elliptical galaxy, but larger apertures and long 
exposure photographs show that it 1s bisected 
by a dark dust lane, evidently due to a merge! 
ilaxy It IS a Strong radio SOUTCE, 


with another od 


referred to as Centaurus A 


| Size 
1 


“ES 1.060 square degrees ene: OFh 


80 e CEPHEUS 


Abbreviation Cep Genitive Cephei 


CEPHEUS 


This far-northern constellation, adjoining Cassiopeia and 
extending almost to the north celestial pole, represents the 
mythical King Cepheus, the husband of the vain Queen 
Cassiopeia and father of Andromeda. Its brightest star ts 


Alpha (@) Cephei, of magnitude 2.5. 


as 


fA ‘ he) 
=) 


_ CYGNUS 


FEATURES OF INTEREST 
Beta (8) Cephei ® A double and variable 
star. The brighter component ts a blue giant 
of magnitude 3.2, about 600 light years away. 
Iris a pulsating variable star (the prototype 
of a group called Beta Cephei stars), although 
its variations are so small that they are barely 
perceptible to the eye. A small telescope 
shows a companion of magnitude 7.9, 


Delta (6) Cephei @ A® A double star and 
a famous variable. The brighter star, a yellow 
supergiant, is the prototype of the so-called 
Cepheid variables, which astronomers use for 
finding distances in space. Such stars change 
in brightness as they pulsate in size. Delta 
Cephei itself varies between magnitudes 3.5 
and 4.4 every 5 days 9 hours, It lies about 
1,000 light years away. A small telescope 
shows a wide companion of magnitude 6.3. 


wv 
Width 


te ety 
- 


iM 
Depth 3 vf Area 588 square degrees 


Highest in sky at 10 pM September to October 


re talk, geen 


I- 


FULLY VISIBLE 
90°N-1°S 


DELTA AND MU CEPHEI 
The following stars are useful for 
gauging the magnitude of Delta (8) 
and Mu (\t) Cephet: Zeta (G), 
magnitude 3.4, Epsilon (€), 
magnitude 4.2, and Lambda 
(A), magnitude 5.1. 


KEY 


Mu (uu) Cephei (The Garnet Star) @ #® 
A variable star with a strong red colour, hence 
its popular name, which is noticeable through 
binoculars or a small telescope. It is a red 
supergiant that pulsates in size, varying from 
magnitude 3.4 to 5.1 about every 2 years. 


Size ranking 27th 


CETUS e 81 


Abbreviation Cer Highest in sky at 10 pm 


October to December 


CETUS 6-O% 


THE SEA MONSTER 


Cetus, which straddles the celestial equator south of One OR WHALE 
Pisces and Aries, is a large constellation representing the O 
mythical sea monster from whose jaws Andromeda was t 
rescued by the hero Perseus. The brightest star in the Oe 
constellation is Beta (B) Ceti, magnitude 2.0. oO : ‘0 
[~ “OD. | O 
pr fo) 
CO. a 
PISCES 
LLY VISIBLE 
65°N-79°S 
l 
! 
ERIDANUS co 46 
t 6 
8 2 AQR 
7 
y 
FORNAX 
SCULPTOR 
FEATURES OF INTEREST 
Omicron (0) Ceti (Mira) @ @ A famous At its brightest, it can reach 3rd or even 2nd 
variable star. Mira is a red giant star, about 300 = magnitude, but it drops to 10th magnitude at 
times larger than the Sun, that varies widely its minimum. Mira, which was first identified 
in brightness as it swells and contracts 1n size as being variable in 1596, is the prototype of 
in a cycle that lasts approximately 11 months. a class of long-period variables; referred to as 
Mira stars, they form the largest group of 
variable stars. Mira is Latin for “wonderful”. 
Tau (t) Ceti @ A nearby, Sun-like star. 
It is similar to the Sun in temperature and 
luminosity, and at a distance of 11.9 light 
OMIGRON (0) _ years it is among the 20 closest stars to Earth. 
CRTI (MIRA) — [t appears of magnitude 3.5. 
The variable 
tar Mira (below M77 ® A spiral galaxy, seen face-on from 
centre in picture) Earth. A telescope shows it as a small, round 
1s seen here at patch. It is the brightest of a class of galaxies 
its maximum known as Seyfert galaxies, which have 
brightness. particularly bright centres. 
Baa a ‘Benth in [wee 1,231 square degrees | sz ranking 4rh 


82 © CHAMAELEON 


Abbreviation Cha Genitive Chamaeleontis Highest in sky at 10 pm February to May 


CHAMAELEON 


Chamaeleon is a small, faint constellation THE 
near the south celestial pole. Introduced CHAMELEON 
at the end of the 16th century by the 
Dutch navigators Pieter Dirkszoon Keyser 
and Frederick de Houtman, it depicts a 
chameleon, the lizard that changes its 
skin colour to camouflage itself. 

Its brightest stars are 

of 4th magnitude. 


FULLY VISIBLE 
7°N-90°S 


FEATURES OF INTEREST 
Delta (5) Chamaeleontis & A wide double 
star. With binoculars, it is easy to see the two 
components, of magnitudes 4.4 and 5.5. Both 
stars lie about 360 light years away. 


NGC 3195 ® A faint planetary nebula, of 
similar apparent size to the disc of Jupiter, 
visible with a moderate-sized telescope. 


CIRCINUS 


‘This small constellation next to Centaurus THE 
was introduced in the 18th century by the 
French astronomer Nicolas Louis de 
Lacaille. It represents a pair of dividing 
compasses, of the type used by surveyors 
and chart makers, and 1s suitably placed in 
the sky next to Norma, the level. Despite 
its insignificance, Circinus ts easy to find, 
since it lies next to Alpha (@) Centauri in 
Centaurus. Although it is in the Milky Way, 
it contains no notable 

star clusters, 


FULLY VISIBLE 
19°N-90°S 


FEATURES OF INTEREST 
Alpha (a) Cireini ® A double star. ‘Vhe 
primary, of magnitude 3.2, is the brightest star 
in the constellation. It les 53 light years away. 
Its companion, of magnitude 8.6, is visible 
through a small telescope. 


Size ranking gsr 


COMA BERENICES e 83 


Highest in sky at 10 pm 


Abbreviation Co} | Genitive Columbae 


January 


COLUMBA THE DOVE 


Columba was introduced in the late 16th FEATURES OF INTEREST 


century by the Dutch astronomer Petrus . - Q 
Plancius, who created it from stars near eine aL) a ~~ 22 
Canis Major. It represents Noah’s dove. selsuanin ne Shah ae mien . 
years away, of magnitude 2.6. O -_ 
Patepoe 5h Mu (u) Columbae @ & ‘S 
A so-called runaway star, moving through our 
ner Galaxy at unusually high speed, about 100 km 
_30° (60 miles) per second. At least two fainter 
c COLUMBA stars, 53 Arietis and AE Aurigae (not shown on 
5 Le et the chart), seem to be diverging from the same 
od = Y 8 au 8 point, south of Orion’s belt. They might all 
« have been part of a pair of multiple-star systems 
; that were disrupted by a 
40° CAELUM setae 
close encounter 2-3 million 
n years ago. 
PICTOR 
FULLY VISIBLE 46°N-90°S 


== 
Width | Depth Area 27(¢) square degrees Size ranking 54rh 


Abbreviation Com | Genitiv€ Comae Berenices Highest in sky at 10 PM April to May 


= 


COMA BERENICES : 


This constellation represents the hair 

of Queen Berenice of Egypt. According 

to legend, she cut off her locks to thank re 
the gods for the safe return of her 

husband, King Ptolemy, from battle. 


It was formed in the 16th century by BERENICE’S 

Gerardus Mercator, the Dutch cartographer, HAIR 

from a group of faint stars that the Greeks 

regarded as the tail of Leo. The NGC 4565 


galaxies in its southern region 
belong to the Virgo Cluster. 


A tele scope of moderate size reveals the 
shape of this spiral galaxy, seen edge- 
on. A lane of dark dust runs across tt. 


FULLY VISIBLI 13h 
90°N-55°S CANES 
; VENATICI URSA 
FEATURES OF INTEREST +30° ~ MAJOR 
M64 (The Black Eye Galaxy) ® A spiral 
1 . 41 31 y 
galaxy, visible through a small telescope as an B 14 
ell | haze. Larger apertures s| lark : Se IS eae: 
elliptical haze. Larger apertures show a dark BOOTES galactic LEO 
’ 4565  Melotte 111 
cloud of dust silhouetted against the galaxy's pole 
7 
centre, which gives rise to its popular name. +20° M64 a6 23 
The Coma Star Cluster (Melotte 111) @A 
. M 
An open cluster, consisting of a scattered group Pome, a 36 meso 
of stars stretching southwards in a fan shape BERENICES M100 
M91 M88 M98 
from Gamma (y) Comae Berenices, magnitude M99 
4.4, which is not a true member but a fore- +10° VIRGO 
ground star. The cluster is 260 light years away. | 
lv dth | peotr hens Sica ranking a 
Rig sigs | “"€4 386 square degrees ee Pe ATG 


| l 1 : 


84 e CORONA AUSTRALIS 


CrA Genitive Coronae Australis nigne n sky at 10 pm July to August 
CORONA AUSTRALIS 
A A 4 4 & 4 4 \ rH 
\ 
lhe ancient Greeks visualized this small SOUTHERN 
but pretty constellation as a wreath lying at (ZROWN ) 


the toreteet of Sagittarius 


IS anh alc 


Its main feature 


of stars, distinctive even though 


FEATURES OF INTERES | 


the brightest 1s of only 


tth magnitude 


(gamma (y) Coronae Australis ® A close 


binary, divisible through a telescope with a 
moderate sized ipercure he stars, both ot 
} 18 Sth magnitude, orbit each other every 122 
SAGITTAR “ars lhe, lie 58 light vears away 
Kappa (K) Coronae Australis ® \ double 
- ira K Stal with components of magnitudes 5 ind 
3 CORONA Ae are | vided x } em 4] . ne 
B Pepa) ) easily divided with a small telescope 
. ° 0 
2 6541 NGC 6541 @® A elobular cluster, visible 
with a small telescope, or even 
binoculars. [t ers an area 
TELESCOPIUM 
ARA ibout one-third the apparent 
SI f the tull Moon 
I He N-90°S 
wv¥e 1285 square ac SOth 
CrbB —aeMMVE ~Coronae Borealis ne 
’ ‘ ‘ 
CORONA BOREALIS 5 
(Corona Borealis 1s a semi-circular A 
pattern lying between Bootes and é 
C) 
LI tiles. It depicts the crown worn O~o PHI 
the mythical Princ \riadne of Crete NORTHERN 
(LROWN 
hen she married the god Dionysius, who . 
chy ,' » — 
th it into the sk here its jewels turned arc or CORONA 
into stars. Appropriately, its brightest star BOREALIS 
\lpha (@) Corona Borealis, magnitude ; \ 
is named Gemma, Latin tor “jewel ( 
7! 16! 15) )} FEATURES OF INTEREST 
+40 | ‘ 
| Zeta (C) Coronae Borealis ® A double stat 
itl mponents of magnitude ».O and 6.0 
d | ith a mal | CSCODE 
t , 
a ‘ 
HERCULES K BOOTES Nui ( )(loronae Borealis @ A double st i! 
V CORONA . 
BOREALIS Binoculars show the two stars, both red giants 
+H | | 
f 9 1 Pimagni | ind be chi he abour 550 
> , | 
‘ ( | hit il iwi Out Gg noc orbie each other | 
Ht , . 
es ss RK Cloronae Borealis A® An unusual variabl 
tar. | ally of around 6th magnitude. [tis a 
SERPENS tI 
] CAPUT , nou Cl upergiant about OOO 
{ iI \ \ () is1onall ind unpredict 
t can tad vithin a few eck Ous faint 
lavnitude, remaining there for some 
) | i! isin n brivhtnes ivan 
a) 
juia rr 


CRATER ¢€ 85 


Abbreviation Cn Genitive Corvi 


| Highest in sky at 10 pm \pril to Mav 


CORVUS 
I his small constellation south of Virgo O—9O 


represents a Crow perched on the coils 


of Hydra, the water-snake. In Greek O O 
O 
mythology, the crow was sent by Apollo 
to fetch water in a cup (represented by 
the adjoining constellation of Crater), but Tit 
ereedily stopped to eat figs instead. On its CROW 
return, the crow blamed the water-snake fo 
delaying it. But Apollo, who was not fooled 
by the lie, condemned the crow to a life FULLY VISIBLE 4. . 
<oN_Q THE MAIN STARS IN CORVUS 
yf thirst, just out of reach of the cup 65 O°S 
| | | | | Four bright stars in Corvus form a 
» heavens: Ce ae - 
> the sarabiariricgs ts IE test Stal 7 AISHINCHIVE Sha pe called a REYSTONE 
( na (Y o ~ 26 
samma (¥y) Corvi, 1s of magnitude 2.6. Beta (B) Corvi is at the bottom left 
| 7 t4gh 12h FEATURES OF INTEREST 
yor’ VIRGO he . 
ee Delta (6) Corvi ® A double 
|-10 star, with components of widely differing 
| . 
| Spica brightness. The brighter star, of magnitude 
3.0, has a 9th-magnitude partner, which ts 
VIR 
a 5 CRATER visible through a small telescope. 
RV : “on : nn 
eee Y ee NGC 4038 and 4039 (The Antennae) *® 
| -20 \ famous pair of interacting galaxies. [hey are 
; - small and of 11th magnitude, so a telescope of 
oO moderate to large aperture Is needed to see 
them. Long-exposure photographs show two 
| HYDRA 
streamers of stars and gas that extend from 
30 the colliding galaxies like the feelers of an 
| J} insect, giving rise to the popular name. 
™ eg a) eae = _ = Tr — ————E - a = —= = — 
Widtl Depth Wea 184 square degrees size ranking 7()th 
a a — = — SEEN oe os 
ADbreviatl Crt Genitive (Crateris | pies eee \pril 
os — a ie i = — — = 1 
(: ra. . 
4RATER _ 
12h 11h 
[his undistinguished constellation 
represents a cup or chalice. In Greek | LEO SEXTANS 
P VIRGO 
myth, it is linked with its neighbouring | 
1 | 
ynstellations, Corvus, the crow, and Hydra, _ | 2 
10 
the water-snake. Craters brightest Star 1S } € 
Delta (6) Crateris, magnitude 3.6, but it 
mtains no opyect ft interest for observers Pa) 
| HYDRA 
ISINg mall telescopes CORVUS 
O n y 
| C o 
O |-20 
Cc 
V PHI CRATER 
O CUP p 
O 
O = 
HYDRA 
30 


42 square degree are 


Adbre } Genitive ; Highest 1 SK\ ) Y 
ee Cru wameve (ruc Ne! n sky at 20 PM April to May 


CRUX 

lhe smallest constellation in the sky, Crux covers a mere O 

5 per cent of the area of the largest constellation, Hydra 

Nevertheless, itis one of the most famous and easily recognized O O 
star patterns of all. lo the ancient Greeks, its stars formed part 

yt the hind legs of Centaurus, the centaur. Crux became a 

recognized constellation tn its own right in the late 16th century O 

is Europeans explored the southern oceans, although no one 1s 

credited with its invention. It lies in a brilliant region of the 


\lilky Way. Its longer axis points to the south celestial pole 


14° 13" 12! 11 


PHI 

Re SOUTHERN CROSS 
| 
| 
| 


CENTAURUS 


A i) ra) 
E 
1755 ' 
‘ oO ante ' 
ela Acrux 0 Ps . > 
taur ACK ‘5 nN 
MU \ 


CHAMAELEON 


FEATURES OF INTERES 
Alpha (@) Crucis (Acrux) @ A® A doubl 


Beta (3) Crucis @ ) I rit 


Pile’ SOUTHERN CROSS 


/ 


5) (yuan fies Sch 


Gamma (y) Crucis @ @ A wide optical 
double star. The brighter star is a red giant of 


magnitude 1.6, 88 light years away. Binoculars 
show an unrelated 6th-magnitude companion, 


which is over three times more distant. 


ota (1) Crucis ® A wide double star, with 
components of magnitudes 4.7 and 9.5 that 


can be separated with a small telescope. 


Mu (u) Crucis @ ® A wide optical double. 


\ small telescope, or powerful binoculars, 


shows the two stars, of magnitudes 4.0 and 5.1. 


Che fainter component is a rapidly rotating 
star that throws off rings of gas, causing 


occasional small variations in its brightness. 


NGC 4755 (The Jewel Box, The Kappa 
(x) Crucis cluster) @ M*® A magnificent 
open cluster, visible to the naked eye as a 
bright knot in the Milky Way between Beta 
(8) Crucis and the Coalsack. It 1s, in fact, 

far more distant than either of them, lying 
7.600 light vears away. Binoculars or a small 
telescope show its individual stars, of 6th 
magnitude and fainter, covering an area of sky 
about one-third the apparent size of the full 
Moon. Most of its stars are blue-white super- 
ejants. although near its centre there 1s a 
prominent red supergiant of 8th magnitude. 


Che star near the centre of the « luster that is 


USING CRUX TO LOCATE THE 
POLE 


SOUTH CELESTIAI 


The ith celestial pole les rous Aly at the intersection 
Ol 1220 WHACINATY /ine One formed by exte ndint 

/ ne Derween \/pha (CL) and (,QININGA (y) Cruct 
(lope f f) fT) thé othe J lh il 71 Af ih) ff fi a /ine 


’ Q ’ : 
E/AALE \, Nhat) and Be La {p) Centaur (Ppottom) 


THE COALSACK 
This dark cloud of 
dust, seen below and 
to the left of the 
cross-shape of Crux, 
IS CASY 10 SEC with the 
naked eye. The stars 
that are visible in 
this area lie between 
us and the nebula. 


NGC 4755 (THE JEWEL BON) 

This sparkling open cluster was given its name in the 
19th century by the English astronomer John Herschel, 
who described it as resembling a “casket of variously 
coloured precious stones” 


actually designated Kappa (kK) Crucis 1s a blue- 
white supergiant of magnitude 5.9. 


The Coalsack @ @ A prominent dark 
nebula, a wedge-shaped cloud of dust and gas 
about 600 light years away that blots out the 
light from the stars in the Milky Way behind 
it. The Coalsack is large enough for 13 full 
Moons to be lined up across it. It has no NGC 
or other catalogue number. Although the 
Coalsack lies mainly in Crux, it spills over the 
borders of Crux into Centaurus and Musca. 


S8 ee CYGNUS 


b ) 10 WY 
Cys ; Cyent lig! Ky at 10 [ \ugust to September 
O 
| 
‘ ' 5 
( AYGNUS , 
[his large constellation depicts the swan into which, according 
» Greek myth, the god Zeus transtormed himself for one of his ‘ O 
( * 
icit love trysts. One story says that the object of his desire was 
Queen Le ft Sparta, and that their union produced either one 
. : 
VO € s, from which hatched the twins Castor and Pollux. 
S ve is Helen of [roy lhe SWal s be ik is marked by Beta 
C) 
») A n nd its tar by \lpha (a) ¢ ni, named Deneb 
O 
n n Arabic word meaning “tail”). Deneb forms one 
ner of the Summer Iriangle, with Vega (in Lyra) and = mal O 
; : X SWAN 
\lcan n Aquila) marking the other two. Since it is ilso . 
l L)\ ts cross-sh pe ( NUS IS SOMCIMES ¢ illed 
N . Cross. It lies in irich part of the Milky Way 
23! ar 21" 20! 19 18! 
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LK RATURES O} 
\lpha (cq) ¢ 


INTERES 
pil (Dench) @ | 


yeni (Albireo) A> 
| ' 


AL BIREO) 


loth 


CYGNUS e@ 89 


NGC 7000 (THE NORTH 
AMERICA NEBULA) 

This large nebula can be found 
hetween Deneb and X1 (&) Cygnti. 
Its resemblance to the outline of the 
North American continent ts 
evident in this photograph; a dark 
inlet similar tn shape to the Gulf 
of Mexico can be made out at the 
bottom of the picture. The nebula ts 
a bright cloud of gas, which 1s 
thought to be ht up by a partially 
obscured star within tt. 


Omicron-l (0!) Cygni (31 Cygni) A® An 
orange-coloured giant, magnitude 3.8, which 
has a wide 5th-magnitude, bluish companion 
(30 Cygni), ideal for binocular observation. 
A closer bluish star of 7th magnitude ts also 
visible with binoculars or a small telescope. 


Chi (y) Cygni @ @ A pulsating red giant, 
one of the Mira class of variable stars, that 

ranges in brightness between 3rd and 14th 
magnitudes every 13 months or so. 


61 Cygni ® An attractive double star. ‘The 
two components, of magnitudes 5.2 and 6.1, 
can be seen separately through a small 
telescope or even powerful binoculars. Both 
are orange dwarfs, smaller and fainter than 
the Sun, and are easily visible only because 
they are relatively close to us, 11.4 light years 
away. They orbit each other every 650 years. 


NGC 6992 (THE VEIL NEBULA) 
The Veil Nebula, in the southern part of Cygnus, 


1s the @1 py remnant of ane vplode d star 


M39 @® An open cluster, just visible to the 
naked eye under good conditions. Binoculars 
or a small telescope show its brightest stars. 
It covers the same area of sky as the full 
Moon, and lies nearly 900 light years away. 


NGC 6826 (The Blinking Planetary) ® A 
planetary nebula visible with a small telescope 
as a bluish disc of similar size to the dise of 
Jupiter. Looking alternately at it and to one 
side gives the impression that it is blinking on 
and off, which explains its popular name. 


NGC 6992 (The Veil Nebula) @® Part of a 
large, complex nebula called the Cygnus Loop 
which is the remains of a star that exploded as 
a supernova perhaps 5,000 years ago. In clear 
skies, the Veil Nebula section can be seen 
with binoculars or a small telescope, but the 
whole nebula is best seen on photographs. 


NGC 7000 (The North America Nebula) 
> A large nebula, visible under dark skies 
with binoculars or a wide-field telescope, 
extending for up to four Moon diameters. 

It is best seen on long-exposure photographs, 
where it takes the shape of the continent of 


North America, hence its popular name. 


‘ - ' 
Cygnus A A peculiar galaxy, thought to 
Ae = ) J 
be two distant galaxies in collision. A large 
telescope is needed to see It, as It is of 15th 


magnitude. It is also a strong radio source. 


(Cygnus X-l mA possible black hole, and 
one of the strongest X-ray sources in the sky. 
It appears optically as a 9th-magnitude blue 
supergiant, about 8,000 light years away. [he 
X-rays come from an invisible companion, 
which orbits the supergiant every 5.6 days. 


This companion is the supposed black hole. 


90 e DELPHINUS 


Anhhro tian Re ecen Bi ty ae ches 1 sky ¢ 0 ' 
Abbreviation Pye] MSORING: Delphini Highest in sky at1O pm August to September 


DELPHINUS 


his small but distinctive constellation ts tucked tn QO 

between Aquila and Pegasus. Delphinus ts associated 0 

with two different Greek myths. According to one O 

account, it represents the dolphin sent by Poseidon, O 

the sea god, to fetch Amphitrite, a sea nymph, to be his bride. 

It has also been identified as the dolphin that saved Arion, a THI 

poet and musician, when he was attacked on board a ship by DOLPHIN SO 


a gang of robbers. The constellation’s two brightest stars are 
\lpha (a) and Beta (B) Delphini, magnitudes 3.8 and 3.6 
respectively. [hese stars bear the unusual names Sualocin 
and Rotanev. When written backwards, the names spell 
Nicolaus Venator. Uhis ts the Latinized version of Niccold 
Cacciatore, an astronomer at Palermo Observatory, Italy, 
who named the stars after himself in the early 19th century. 


CYGNUS | 


THE MAIN STARS IN 


VULPECULA 
DELPHINUS 


+20 The attract hap f Delphinus 
Nova SAGITTA | represents a wiping dolphin. Four 
Delphini or t the top left of this pictur 
PEGASUS y ° Sualocin fp , eva Hed Tobie t fin 
Blaney, S . 
EQUULEUS onan | 
caer eve | BULLY VISIBLE 
AQUILA : T | 20°N-69°S 
0 


AQUARIUS 


FEATURES OF INTERES 


Job’s Coffin @ @ A nam iven to the bos 
nape formed Dy the rotur Stal \Ipha (oo), Beta 
5), Gsarmmma (Cy), and Dclra (0) 1D Iphint ill ot 
it 4th ma wed 
(gamma (¥) Delphini ® A double star 
ip) i} | pura tl ) 
ponent ! Ippcal 1) yal hiit 
rudd f > Both stars | 
{ t LOO rt [ | | \ fainter 
) rp } tl | mtud till no ! 
) : i) 12 | t ! 
| f | | | | 


? ""? 189 square degrees Ze FANKINE GOrh 
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=== 
Abbreviation Dor | Genitive Doradus Highest in sky at 10 pm December to January 


SS 


DORADO 

Dorado, one of several southern constellations representing 

exotic creatures, was introduced in the late 16th century 

by the Dutch navigators Pieter Dirkszoon Keyser and 

Frederick de Houtman. It represents not the goldfish O O 
found in ornamental ponds but the dolphinfish of tropical 


seas, a member of the family Coryphaenidae. It has also O 
been depicted as a swordfish. For astronomers, Dorado 
1S significant because it contains the bulk of the Large 
Magellanic Cloud, our nearest neighbouring galaxy. THE 
Its brightest star is Alpha (@&) Doradus, magnitude 3.3. “GOLDFISH” OR 
SWORDFISH 
zh 6h 5h 4h 
CAELUM 
PUPPIS 
FULLY VISIBLE 
H 
OROLOGIUM 50°N_90°S 
; Y 
SD Canopus 
PICTOR Z me 
CARINA NGC 2070 (THE TARANTULA 
DORADO NEBULA) 
RETICULUM Loops of glowing gas extending 
: from the Tarantula Nebula gree 
S& B 
a it the appearance of a large spider 
§ LMC 
6 
2070 
1987A 
VOLANS 
Ae 
MENSA HYDRUS 


FEATURES OF INTEREST 

Beta (8) Doradus @ A bright Cepheid 
| variable, ranging between magnitudes 3.5 and 
| 4.1 every 9.8 days. It is a yellow-white super- 


| giant and lies about 1,000 light years away. 


NGC 2070 (The Tarantula Nebula) 
@ A> A bright nebula in the Large 


Magellanic Cloud (see below), visible to the 


The Large Magellanic Cloud (LMC) 
@ AX A small galaxy, a satellite of our own, 


lving 170,000 light years away. It resembles 


naked eye. It appears about the the same size 


as the full Moon. but its true diameter 1s about 
a deta hed part of the NViilky Way, somewhat 


800 light vears, making it far larger than the 


elongated in shape. It has about one-tenth 
Orion Nebula. The nebula is a star-forming 


7 | ft eal the mass of our Galaxy and a true diameter! 
region, ant ynoculars OF a SMall Telescope 
; | of 20.000 light vears. It is usually classified 
reveal a star cluster, 30 Doradus, at its centre. 
as an irregular galaxy, but there are traces of 


Supernova 1987A w The brightest super- i. barred spiral structure. Scanning across It 
nova visible from Earth since 1604. In 1987 it with binoculars or a small telescope brings 
flared up in the Large M iwellanic Cloud, neat numerous star clusters and glowing nebulae 
the ‘Tarantula Nebula, reaching magnitude 2.8 into view. The largest and brightest nebula 
it its brightest. It remained visible to the is NGC 2070. also known as the ‘larantula 
naked eve for 10 months. Nebula (see above) 

— - : raz 


Ht Area - - 
vepu 179 square degrees 72nd 
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Abbreviation [ra Genitive Draconis Highest in sky at 10 pM Afarch to September 
I 


DRACO Se 


‘This extensive constellation of the far-northern sky winds around OC S09 | 

Ursa Minor. It represents the dragon that in Greek mythology \ 4¢ 
guarded the golden apples of the Hesperides, the daughters of — 
Atlas, and which was slain by Hercules as one of his labours. J ~ Om 
In the sky, Hercules is represented with one foot on the 
dragon's head. Despite its considerable size, Draco contains 
no really prominent stars, the brightest being Gamma (y) |» \ A NN 
Draconis, magnitude 2.2, a red giant about 150 light years ae 
away. With the stars Beta (B), Nu (v), and Xi (€) Draconis, . | THE 
it forms a lozenge shape that marks the head of the dragon. 
The constellation is noted chiefly for its double stars. 
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o 
39 
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45 L 
§ 0 
Vv & 
BOOTES 
Clie H 
LYRA 16, 17 
bo 
HERCULES 
FEATURES OF INTEREST 
Mu (4) Draconis ® A double star, with Nu (v) Draconis A® A wide double star with 
components that are too close be separated twin white 5th-magnitude components that 
with a small telescope. An aperture of at are virtually identical in colour and brightness. 
least 75 mm (3 in), with high magnification, ‘The pair form an excellent sight through 
will usually be needed to see the two 6th binoculars and are easy to see with the 
magnitude stars. They are $8 light years smallest telescopes. Both stars lie 100 
away and orbit each other every 670 years. light years away. 
fr y — 
Width ' Depth Area 1,083 square degrees Size ranking 8th 


Psi Qy) Draconis A&® A double star, easy 
CoO divide through d small telescope. | he CWO 
components, of magnitudes 4.6 and 5.8, may 


even be divided with powerful binoculars. 


16 and 17 Draconis A&*® A multiple star. 
Binoculars show a wide double with 5th- and 
6th-magnitude components. A telescope with 
high magnification reveals that the brighter 


star. 17 Draconis, is itself a close double. 


39 Draconis A*® A multiple star. Through a 
small telescope, or even binoculars, 1t appears 
as a wide pair of Sth- and 8th-magnitude stars. 
Examination of the brighter star under high 
magnification will show a much closer star, 


also of 8th magnitude. 


NGC 6543 ® A planetary nebula, visible with 


a small telescope. It appears as a bluish disc ot 


similar size to the globe of Saturn. 


THE HEAD OF DRACO 
| group Ol four Slars repre SETS 
/ Ae hy 1 Ati 


ith 
GIADA 


the hi ad oO; DD; G00 


j, , , / Jot » thy 
lf of them, at the lower left in [A1s 


Gamma (Y) Draconis 


Genitive 


ae Haat | Bie EK quule 


KQUULEUS 


Highest in sky at 10 pm September 


O 


Che second-smallest constellation in the sky, Equuleus 


represents a small horse that lies next to Pegasus, the 


ell-known fly 


4% onstell 1t1ONS desi ribed by the (sree 


Pto aa _ but there ippedal to be no legends 
s brightest star 1s Alpha (Q) 


onitude 3.9 


PEGASUS 
. 
+10 5 7 
DELPHINUS 
aN 
€ 

EQUULEUS 
0 

AQUARIUS 

p22 = 21 [ 


ing horse. It first appeared among the 


< astronomel 


THI O 
LITTLE HORSE 
OR FOAI 


FEATURES OF INTEREST 
Gamma (y) Equulei @ An optical double star, 


livisible with bino ulars 


ot magnitude 4 


It consists of a Stal 


7 with a very wide companion, 


6 Equulei. of magnitude 6.1 

Epsilon (€) Equulei ® A multiple stat 

\ sma | tel p shows 1t as 1 doubl with 
yMponen 1 magnitud and tL he 
riohter Star 1 n tac i binary with an orbital 
) id LOO I but the stat COO ClOS 

rovgeth »>b yarated with mall aperture 


72 square degrees IZE FANKINE, 87th 
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94 e KRIDANUS 
A \ Eri Genitive Eridani | Highest in sky at 10 pm Nov ember to January | 
one 
; a . O 
EKRIDANUS HE 
RIVER 
[his long, straggling constellation represents a rive in ¢ eek ®@ 6 
mythology. [The River Eridanus features in the story of Phaethon. ie) fi 
C 
who fell into it after a disastrous attempt to drive the chariot of Oo oO 
| lhe I “xtends { YD oi ; 
his father, the sun-god Helios he constellation extends for O fe 
nearly 60 degrees from north to south, the greatest range in O O 
- ®) 
declination of any constellation oO Q5 v 
‘ele DO 
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HYI 
FEATURES OF INTEREST 
OMICRON-2 (0°) ‘ , 
Alpha (a) Eridani (Achernar) @ A blue 
EK RIDANI 
on white star of magnitude 0.5, the brightest stat 
Ei as ’ é in Ikridanus and the ninth brightest in the sky 
a It lies 140 light years away. Its name, Achernat 
en The primay is of Arabie origin, meaning “river’s end”, and 
th the t the star marks the constellation’s southernmost 
hy) / tip. Nearby is p Eridani i wide pair of 6th 
i} /}f magnitude Cars % isibl with a small tel WCOPE 
tr rea A | Size ranking 
Be lee ular cle OTe orth 


| 


FORNAX e@ 95 
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Epsilon (€) Eridani @ One of the closest 
naked-eye stars to the Sun. It is 10.5 light 

years distant and appears of magnitude 3.7. 
\lthough somewhat cooler and fainter than 


the Sun, it is otherwise similar. 


Theta (9) Eridani ® An attractive double 
star. The two components, twin white stars of 
magnitudes 3.2 and 4.3, can be separated with 


a small telescope. 


Omicron-2 (0?) Eridani (40 Eridani) ® 

\ multiple star with three components, 
including a red dwarf and a white dwart 
together. The brightest of the trio, magnitude 
4.4, is similar to the Sun. A small telescope 
shows that this star has a 10th-magnitude 
companion, which is the white dwarf; this 
is the easiest white dwarf to see with small 
instruments. It forms a binary with an 11th- 
magnitude red dwarf, although a larger 
aperture may be needed to spot this. ‘The 
remarkable trio lies 16.5 light years away. 


32 Eridani ® A double star, with components 
of contrasting colours. A small telescope 
reveals a red giant of magnitude 4.8 and 

a blue-white companion of magnitude 6.1. 


THE SOUTHERN TIP OF ERIDANUS 

A small part of this large constellation can be seen here. 
Achernar is just above the horizon, while Chi (x) and 
Phi (Q) Eridani are below and just to the left of centre. 


Abbreviation For 


Genitive Fornacis 


Highest in sky at 10 PM November to December 


FORNAX 


THE \ 
Fornax is an undistinguished constellation 1n an FURNACE 5 d 
unremarkable area of sky. It lies on the shores of the , G 
celestial river Eridanus and the southern border of ‘tae 


Cetus. Invented in the 18th century by the French 
astronomer Nicolas Louis de Lacaille, 
it represents a chemical furnace. 


FULLY VISIBLI 
S0°N-90°S 


FEATURES OF INTEREST 


Alpha (a) Fornacis ® The brightest star 
in the constellation, appearing to the naked 


ERIDANUS 
-20 


eve as a single star of magnitude 3.8. A small 
telescope shows that it has a 7th-magnitude 
companion. The two stars form a true binary, 
ex B H orbiting each other every 300 years or so. 

5 They lie 46 light years away from the Earth. 
The Fornax Cluster ® A cluster of galaxies 
about 75 million light years away, the brightest 


of which, notably NGC 1316 and NGC 1365, 


can be seen with a small telescope. NGC 1316 


1365 FORNAX SCL 


1316 


= ERIDANUS 


—" is a peculiar spiral, also Known as radio source 


Fornax A. NGC 1365 is a barred spiral. 


| Area 398 square degrees | si ranking 41st 
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TT 


Beta (8) Geminorum (Pollux) @ & The 
brightest star in the constellation and among 
the 20 brightest in the sky, at magnitude 1.2. 
It is an orange-coloured giant, 34 light years 
away. The coloration is more noticeable when 


the star is viewed through binoculars. 


Zeta (C) Geminorum @ @& A Cepheid 


variable star, ranging between magnitudes 


3.6 and 4.2 in a evele lasting just over 10 days. 


It is a yellow supergiant, about 1,200 light 


vears awav. Binoculars show a wide 8th- 


magnitude companion, which ts unrelated. 


Eta ()) Geminorum @ @ A variable red 
giant, about 350 light years away. It pulsates in 
size in a cycle lasting about 8 months, varying 


between magnitudes 3.2 and 3.9 as it does so. 
Ss 


M35 @® A rich open cluster, just visible to 
the naked eye and easy to see with binoculars. 
It appears almost as large as the full Moon. 
Binoculars or a small telescope resolve its 
individual stars, of 8th magnitude and fainter. 
The cluster lies nearly 3,000 light years away. 


NGG 2392 (The Clown-Face Nebula, 
The Eskimo Nebula) ® A planetary nebula. 
Its bluish disc, similar in size to the globe of 
Saturn, is visible through a small telescope, 
but large apertures are needed to detect 

the surrounding features that lend it the 
appearance of a face and give rise to Its 


popular names. 


M35 

The open cluster M35, discernible at the centre of this 
photograph @ ith Lota (1) Geminorum to its lower right, 
contains about 200 stars. Inspection with a telescope 
reveals that the stars are arranged tn curved lines 


Genitive Gruis 


| Abbreviation Gru 


Highest in sky at 10 pm September to October 


| 


GRUS 


Frederick de Houtman. It represents the long- 


necked wading bird of the family Gruidae. 
Its brightest star is Alpha (@) Gruts, 


Grus is one of the dozen southern constellations 
introduced at the end of the 16th century by the 
Dutch navigators Pieter Dirkszoon Keyser and 


O 
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known as Al Na‘ir, magnitude 1.7. 
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FULLY VISIBLI 
33° N-90°S 


FEATURES OF INTEREST 


Seta (B) Gruis @ A variable 
red giant, 170 light years away, that fluctuates 


from magnitude 2.0 to 2.3 with no set period. 


Delta (5) Gruis @ A double star, with 
components that can be separated with the 
naked eve. Both stars lie about 300 light years 
iwav. Delra-1 is a vellow giant of magnitude 


$(): Delta-2 is a red giant of magnitude 4.1. 


Mu (u) ¢ jruis @ #@ A wide naked-eve double 


Both stars are yellow giants: Mu-1 (u'), 260 


light vears distant, is of magnitude 4.8; Mu-2 


(u*), 240 light years away, 1s of m ronitude 5.1 


45th 


366 square degrees 


98 e HERCULES 


Genitive Herculis 


Abbreviation Her 


Highest in sky at 10 PM June to August 


—) 
) 

4 
HERCULES y 4 pai pan 
A large but not prominent constellation depicting the foal O~ 
hero of Greek myth, Hercules lies between the bright \\ Ps ] ) 
stars Arcturus and Vega. ‘The body of Hercules is inverted OX yy Coat 
in the sky, the head being marked by Alpha (a) Herculis, in “ Oo. - AS 
the south, and the feet by the stars to the north. Hercules was | Biro: a 
ordered by King Eurystheus of Mycenae to perform 12 labours, ' uf aa 

— 


one of which was to slay a dragon (marked by adjacent Draco). | Xe - 
Hercules is depicted resting on his right knee, with his left foot { yen o—O 


on the dragon’s head. ‘The constellation features the brightest 


‘ \// 
globular cluster in northern skies, M13, and some notable double 6 / 
stars. Its brightest star is Beta (B) Herculis, magnitude 2.8. Od. ] ( 


. M13 


CORONA 
FULLY VISIBLE 430° Keystone BOREALIS 
90°N-38°S HERCULES 68 
104 is 
Vv & 
0 § 
a 
VULPECULA 100 
113 ‘ 8 
+20" 112 
110 109 196 
~ 95 p 
1 Y 
AQUILA 93 
+108 Rasalgethi o SERPENS 
60 CAPUT 
29 
OPHIUCHUS 
19" 18" 


EK EATURES OF INTEREST 


Alpha (a) Hereulis (Rasalgethi) @ ® 5.4, can be separated using a small telescope 
\ red giant of variable brightness. It ranges with high magnification, 


between 3rd and 4th magnitudes, with no . ; — 
95 Hereulis ® A silver and gold pair of stars, 


set penod, as a result of fluctuations in its de: dee od 
of magnitudes 5.0 and 5.2, divisible through a 


size. A small telescope shows a companion of 
- small telescope. 
magnitude 5.4, Hercules is depicted kneeling, 


and the name Rasalvethi is derived from an , : ; ; 
100 Herculis ® A pair of almost identical 


\rabic term meaning “the knecler’s head”, ' - 
white stars, both of magnitude 5.8, that can 


Kho (p) Herculis ® An optical double star. be separated with a small telescope. ‘The two 
‘The two components, of magnitudes 4.6 and stars do not form a true binary, 


Size ranking Sth 


Width [ Destn mM Area 1.225 square degrees 
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M13 <@® @® The brightest globular cluster in 
the northern sky. Under dark skies, 1t appears 
to the naked eve like a hazy star. Binoculars 

show it clearly, about half the apparent width 
ot the full Moon, and a small telescope shows 


a> & 


its brightest stars. It is 23,500 light years away. 


M92 @® A elobular cluster, fainter and 
smaller than M13 but still worthy of attention 


Binoculars are needed to find it, and a tele- 


scope of moderate aperture will show its stars 


HERCULES, INCLUDING THE KEYSTONE M13 
Pi (tt), Eta (n), Zeta & ind Epsilon (¢) Hercul This spectacular cluster les on one ide of the Keystone 
ff} 7 I ff; f (ure) forn 7 fou? Wed | ‘7¢ 1 // Td of thi ad DETR CC) / Zi (1) GHd Leta (C) 
A / )) rh the pe Hi ‘Le He d/1 iar Mat) NUNATCEdS OF thousands of st 
reviation Hoy Genitive Horologil Highest in sky at 10 PM Niovember to December 


HOROLOGIUM | | | 


LLY VISIBLI 
his unrenowned southern constellation, N-90'S | 
I ented in the ISth century by the | 
I rencl istronomer Nicolas Louis 
ILacaille, lies between the 
1i@, I { C C _A0 
\chernar and Canopus O'CO sa 
| n pendulum clock, wapread ERIDANUS 
htest stal \lpha HOROLOGIUM 
a) H c nitud )) 
el : } R 
irkinge the pendulum weigh of 
THE PENDULUM 
> 
CLOCK O PICTOR 
FEATURES OF INTERES 
; ; TW 
Ik Horologi AY \ I nt, oF t 9 : Achernar 
: A 
y | ‘ 
j | B 
HYDRUS 
; 4 RETICULUM 
r'W Horologi @ A variable red giant. O 
1 of mat f | ntl DORADO 


100 © HYDRA 


| Abbreviation Hva Genitive Hvdrae 


Highest in sky at 10 pm February to June 


b —— ee _ 
Despite being the largest of all the 88 constellations, Hydra 
is far from prominent. Its head, formed by a loop of six stars y 
of 3rd and 4th magnitudes, lies just north of the celestial THE fo} 
equator, under Cancer, while the up of its tail is 90 degrees WATER- SS 
, 5 , SNAKE 
away, between Libra and Centaurus. In Greek mythology, / 0° 
Hydra was a multi-headed monster slain by Hercules O. 
- < . ~ f 
as one of his 12 labours. During the fight, Hercules was ene 1 
attacked by a crab, represented by the constellation Cancer. 
Hydra is also linked with a moral tale involving a 
crow sent to fetch a cup of water; the crow and on 
cup are depicted by the constellations 0 re 
Corvus and Crater, which are P i 0 
represented lying on Hydra’s back. 
20° 
LIBRA 
hi 
58 §9 
FULLY VISIBLI a“ 
54° N-83°S 
LUPUS 
MS3 
lhe brieht core and spiral ars 
of this galaxy, seen face-on from 
hearth, are visthle on photographs 
and dt ital LINAS, Slt /y ads this 
OMe take WuUSING a Cl D camera 
FEATURES OF INTERES 
Alpha (a) Hydrae (Alphard) @® An orange- with little regularity as the star hanges in size. 
oloured giant about 175 light years away. UChe It lies about 530 light years away, 
name Alphard comes trom an Arabic term that 
M48 @® An open cluster, just visible to the 
means “the solitary one”. [tis an apt name 
) naked eve unde good conditions but best 
because, at magnitude 2.0, Alphard is the only 
. seen with binod ulars or a wide field telescope. 
star in Flydra brighter than 3rd magnitude 
lc is larger in apparent size than the full Moon 
Iepsilon (@) Hydrac ® A double stat and lies nearly 2,000 light years away 
\ tclescope of mod rate aperture 1s necded ae) ; 
MS3 ® A spiral galaxy that appears face-on to 
plit the two close Components, of magnitudes 
; us, so that its arms are clearly visible through 
4 and 6.5, which orbit each other every LOOO 
. | hare Apercure telescope and On photographs. 
irs OF SO | hey he 145 light ve WSs away 
When viewed through a small telescope, it 
K Hydrae @ #A® A variable red viant of Ippears as a rounded patch 
the Mira tvpe that ranves between 3rd and aaa oon ; ; P 
| NGC 3242 (Phe Ghost of Jupiter) ® 
l ith magnitudes every 14 months or so 
\ planetary nebula, visible through a small 
lL) Hydrae @ A variable red giant that telescope as a bluish, planet-like disc, hence 
fluctuates between 4th and 6th magnitude Its popular name 
Widtr Deptt Area i 


1,503 square degrees NIZE TANKING 4 cf 
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Abbreviation Hvi 


HYDRUS 


This constellation of the far-southern skies 
was invented in the late 16th century by the 
Dutch navigators Pieter Dirkszoon Keyser 
and Frederick de Houtman. Lying between 
the bright star Achernar and the south 
celestial pole, it depicts a small water- 


snake. It should not be confused with 6 
the large water-snake, Hydra, known 
since the time of the ancient Greeks. 
The constellation’s brightest star O 


is Beta (6B) Hydri, magnitude 2.8. PL 
THE LITTLE 


WATER-SNAKE 
e 


FEATURES OF INTEREST 

Pi (1) Hydri @ A wide pair of unrelated stars, 
easy to divide through binoculars. Both are 
red giants. Pi-1 (1') is of magnitude 5.6 and 
lies about 740 light years away; Pi-2 (1), 
magnitude 5.7, is about 470 light years away. 


Genitive Hydri 


Highest in sky at 10 PM COetober to December 


FULLY VISIBLE 
8°N-90°S 


ERIDANUS 


PHOENIX 
Achernar 


HOROLOGIUM 


RETICULUM 


TUCANA 
Poo 


HYDRUS 
¥ 


~80¢ On 


Ds 
OCTANS 


Width 


] Deetn 


[ae 243 square degrees | Size ranking. 61st 


102 e INDUS 


Abbreviation Ind 


INDUS 


‘This southern constellation, lying 7 
between Pavo and ‘Tucana, was 
introduced in the late 16th 
century by the Dutch = 
navigators Pieter Dirkszoon ~ 
Keyser and Frederick de 
Houtman. It depicts a native 
Indian, although from exactly 
Where remains unclear; on old 
maps, the figure is shown holding 
arrows and a spear. Indus’s brightest 
star, Alpha (a) Indi, is of magnitude 3.1. 


Genitive Indi Highest in sky at 10 pm August to October 


THE INDIAN 


FULLY VISIBLE 
15°N-90°S 


FEATURES OF INTEREST 
Epsilon (¢) Indi @> Among the nearest stars 
to us, Epsilon Indi is only 11.8 light years 
away and has a magnitude of 4.7. It is a some- 
what smaller and cooler star than the Sun. 


Theta (8) Indi ® A double star, consisting 
of components of magnitudes 4.5 and 6.9 
that are visible through a small telescope. 


LACERTA a ” 
Lacerta is a small and insignificant constellation of the (8 ( if THE 
northern sky on the edge of the Milky Way, sandwiched \? 4 LIZARD 
between Cygnus and Andromeda. It was introduced FO \ 

in the 17th century by the Polish astronomer Johannes ot, 
Hevelius. Its brightest star is Alpha (a) Lacertae, magnitude rae, ys 
3.8. Three naked-eye novae have erupted within its x0 \ - 
boundaries during the 20th century. 


FULLY VISIBLE 
90°N-33°S 


FEATURES OF INTEREST 
BL. Lacertae tf Vhe nucleus of a distant 
elliptical galaxy, originally classified as a 
variable star, hence its designation, It has 
given its name to a class of similar objects, the 
Bl, lacertae (or BL, Lac) objects, which are 
thought to be galaxies with powerful energy 
sources, perhaps massive black holes, at their 
centres, BL, Lacertae varies between about 


12th and l6cth magnitudes. 
Area 201 square degrees Size ranking 6g¢h 


LEO e 103 
a 
Abbreviation [eo Genitive | eonis | Highest in sky at 10 pM \farch to April 

I his large, impressive constellation depicts a crouching O fe) 
lion. In Greek myth, this was the lion that Hercules O O~6 
killed as one of his 12 labours. Leo is a constellation of = @ O | 
the zodiac, lying between Cancer and Virgo. The Sun O | 
passes through it from 10 August to 16 September. 2 
O O | 
| 42h 11 10h O O 
O 
psa" URSA | 
MAJOR | 
MINOR THE LION 
COM K | 
| 72 = © Sickle r | 
\+20° Eee 3 Algieba FULLY VISIBLI 
60 - 82°N—-57°S 
8 LEO n 
B caw” 
M65 THE MAIN STARS IN LEO 
M66 M105 : 9's main stars form a shape that 
| +10° M96 mg95__—sC~Regulus E Le nee ; / igs: aaa 
l closely resembles the outline of a 
31 5 HYDRA tear | es 
p Tt crouching lion. Regulus and the 
oO : S10 kle are at the At ¢ he p / 
| VIRGO = | 
SEXTANS 
E 58 | 
10 
v 
87 61 
© 
CRATER 
FEATURES OF INTERES] 
The Sickle @ An easil cognizable pattern 
if 1 ti} | versed question 
h tor id and 
| I it th pes : 
\I y, Zeta (C) Leonis @ A wide triple, formed 
| \ | =| ce yamma f "1 
: ; | i by unrelated stars. Zeta itself is of magnitude 
(ys 
t Binoculars show a 6th-magnitude star, 
Alpha (a) Leonis (Regulus) @ A® Th [Leonis, to its north. Further south 1s 39 
| [ [ It | [ Cui Cal nN onimude | "ONS ilso of 6th magnitude 
L Tt 7 
B R Leonis A® A red-giant Mira variable 
[ 1) bri hene betw 2G 13 ibout tth 1ri¢ 
Lith magnitud | 10 months or so 
(Gamma (y) Leonis (Algieba) ® . 
. ; M65 and VMI66 ® ‘lwo 9th magnitude spl il 
rAalAaXI sible itl small tel COP Being 
- re) rl Ipp Hiptr i| 
M95 and M96 ® A | f spira ila 
6H) 5 through a p 1a 
— | || } 1] Cane to NI6 
} \ 166 | ? liohrt 
Q4 | 12 


104 e LEO MINOR 


Abbreviation | Mi Genitive | eonis Minoris Highest in sky at 10pm March to April 


LEO MINOR ieaaee 


LION 


This faint constellation, representing a lion cub, ts 
squeezed between Leo and Ursa Major. It was invented in 
the 17th century by Johannes Hevelius. Its brightest star is 
46 Leonis Minoris, magnitude 3.8, but it contains little to 
interest owners of small instruments. 


FULLY VISIBLE 
90°N-48°S 


FEATURES OF INTEREST 
Beta (B) Leonis Minoris i A close double 
star. It appears to the naked eye as a single 
star of magnitude 4.2, and its components can 
be separated only through a telescope of very 
large aperture. ‘he two stars, which are 145 
light years away, have an orbital period of 37 
years. This is the only star in the constellation 
to have been assigned a Greek letter. 


Abbreviation Lep Genitive Leporis Highest in sky at 10 pm January 


{PUS THE HARE ov 
LEPUS He HARI poe w 
ox 


O 


LLepus lies under the feet of Orion, the 
hunter, and is pursued across the sky by 
his dog Canis Major. Vhe constellation was 
known to the ancient Greeks. Its brightest 
star is Alpha (@) Leporis, magnitude 2.6, 
whose name, Arneb, comes 

from an Arabic term meaning 

“the hare”. 


FULLY VISIBLE 
62°N-90°S 
FEATURES OF INTEREST 
Gamma (y) Leporis @ A double star, with 
components of magnitudes 3.6 and 6.2 that are 
visible through binoculars. Both stars are ata 
similar distance from us, about 30 light years. 


of stars, of Sth and 7th magnitudes, with 
R Leporis A® A Mira variable, noted for a wider companion of 9th magnitude. 


its deep red colour. It ranges from about 6th ; 
; : . NGC 2017 % A small star cluster, the main 
to 12th magnitude every 14 months or so, tise 
members of which are catalogued as the 


M79 ® A small globular cluster of Sth multiple star h3780. A small telescope reveals 
magnitude, visible with a small telescope. a Oth-magnitude star with four companions of 
It lies about 40,000 light years away. In the Sth to LOth magnitude. A larger aperture will 
same field of view ts a triple star called h3752 separate two of the components into close 
(the h stands for John Herschel, who first doubles, and there ts also a fainter 12th- 
catalogued it). This consists of a close pair magnitude star that completes the group. 


LIBRA e 105 


a 


Abbreviation | jp Genitive | ibrae Highest in sky at 10 pM Afay to June 


O 
LIBRA 


\ constellation of the zodiac, Libra lies just south of the 
celestial equator, between Virgo and Scorpius. Originally 

it was seen to represent the claws of Scorpius, the scorpion, 
which is why its brightest stars have names that mean the 
northern and southern claw. Libra was first visualized as a 
balance by the Romans, over 2,000 years ago, and it is now 
usually depicted as the scales held by the adjacent figure ‘e) 
of Virgo, who is seen as the goddess of justice. The Sun 
passes through Libra from 31 October to 23 November. 


16" 15h 14h 
FULLY VISIBLI 
60° N-90°S 
) SERPENS Us| 
CAPUT 
11 =_ —_ 
THE MAIN STARS IN LIBRA 
1 
: VIRGO Alpha (a) Librae is at the centre 


OPHIUCHUS right of this picture, with Beta (B) 
above and to tts Left. 
‘a B Zubeneschamali 
a 37 © 
LIBRA 
f \yOUe 
48 e EciP 
8 oO? 
Zubenelgenubi 
K l 
| -20 
42 o 
HYDRA 
Antares 
Vv 
T 
—30 
SCORPIUS LUPUS CENTAURUS 


FEATURES OF INTEREST 
Alpha (a) Librae (The Southern Claw, 
Zubenelgenubi) @ @ A wide double star. 


lhe two « omponents, of m ienitudes 2.8 and 


an De sepal ited with binos ulars or even 


lota (1) Librae A® A complex multiple star, 


good eyesight , : 
appearing to the naked eye as a single star of 


Seta (8) Librae (The Northern Claw, 


Zubeneschamali) A® The constellation’s 

brightest star, at magnitude 2.6. It 1s said 

b ome observers to have a greenish tinge, 
vhich highly unusual. Binoculars o1 

small te cope should reveal tts « olour 

Delta (6) Librae @ An eclipsing binary of the 
ime type das \lgol (in Perseus) Its 1 iWiations 
magnitude. from 4.9 to 5.9 over 2 days & 

hou to follow through binoculars 


magnitude 4.5. Binoculars show a wide 6th 
magnitude companion, 25 Librae. A telescope 
with an aperture of 75 mm (3 1n) or more 
shows that the primary has a 9th-magnitude 
partner. High magnification should reveal that 


this fainter companion ts itself a close pal 


Mu (uu) Librae ® A double star, with 
components of magnitudes 5.7 and 6.7 
A te 


(2 In} 4S 


escope with an aperture of tbout 75 mm 
needed CO sepal ire them 


\rez = 51IZe@ ranking 


S38 square degrees 29th 


106 e LUPUS 
At | up Ge Lupi Jishest ; it 10 pm Mav to June | 
LUPUS | 
O 
Lupus lies in the Milky Way to the south of Libra 0 | 
It represents a wolf that in Greek and Roman times was O A O 6 
visualized as being held on a pole by a centaur, depicted O . oO 
by the adjacent Centaurus. It seems, however, that there O 
5 ) pte 
are no myths specifically about the wolf. Lupus’s brightest 0-0 O 
a O 
star 1s Alpha (a) Lupi, magnitude 2.3 : 
OO PH 
a WoL! 
S 6 h Ah 
caw 16 15 14 
LIBRA 
ante HYDRA 
2 
1 
bf “, 
SCORPIUS ®t, LUPUS 
We 
6 ' 
n | 
ys | 
@® B 0 | 
€ r tt 
1 FULLY VISIBLI 
u ey CENTAURUS 1eNT_O)°C 
} O'S 
p 
bd 
S 
JORMA 
5822 
Alpha Beta 
Centaur Centaur 
FEATURES OF INTERES 
Kappa («K) Lupt ® A double star. Vhe 
I Ya i> 
p 
Viu (ui) Lup > tar. With a small 
| | | Cal itn 
j j | i109 \1 
| () | rl } } 
Xi (6) Lup > Por 
| ' 
Mi (rt) Lupi > 
N (5 ~ X77? A > | 


hoch 


LYNX e@ 107 


Abbreviation Genitive 


Lyn Lyncis 


Highest in sky at 10 pm 


January to March 
E as —_ , i] 


LYNX 


lhe Polish astronomer Johannes Hevelius, who invented this 


faint constellation in the 17th century, named it the Lynx 
because, he said, only the lynx-eyed would be able to 
spot it. It hes in the northern sky between Ursa Major 
and Auriga, and is surprisingly large — greater in area -o 
than Gemini, for example. Except in good dark-sky O 


conditions, naked-eye observers will see litthe more 


than its brightest star, Alpha (a) Lyncis, magnitude 3.1. There 


are, however, numerous double stars to attract telescope users. 


THE 
LYNX 


19h 10" gn Bh TAI 6 
x9 
URSA 12 2 
MAJOR yt 
19 
LYNX 
27 
21 
AURIGA 
16 
31 
LEO 
| MINOR 38 2419 
| a 
GEMINI 
LEO CANCER Castor 


FEATURES OF INTERES 
12 Lyncis ® A multiple star. Through a small 
yea¥&»s double, with components 


P| 
magnitudes 4.9 and 7.3. An aperture of 


75 mm (3 in) or more reveals that the brighter 
1 close pair of 5th- and 6th-magnitude 
tars, which orbit each other every 700 years 
19 Lyncis ® An easily divided multiple stat 
\ small telescope separates it into a double, 
vith components of magnitudes 5.8 and 6.9 
I 1 third st fdsth magnitud 
la ) 
38 Lyncis ® A tight double equiring a 
telescope of 75 mm (3 In) aperture to split it 
DO i magn 1d ) H 
NGC 2419 @ A globular ister, notable for 
‘ness. At 300,000 light years away, 1 
listant than the Mag inic ( 1 Jy vot Li 
1 of 10 } / 


5h 


CAMELOPARDALIS 


Capella 


FULLY VISIBLI 
90° N—28°S 


Ne) 


ap 


heretna CCD 


108 e LYRA 


Abbreviatior Ge tive Hishest tr ky at 10 pm 


V1 " vrae July co August 


his prominent constellation of the northern sky lies between Cygnus 
Hercules. It represents the lyre played by Orpheus, the great 
: O 
isictan of Greek mvtholo \ \! ib astronomers though VISU ily ed 
& 
eC pate; Ss Mm Cavic ind the name or tts brightest Stal Veoa. comes Oz ey 
elr term meaning “swoopin eagle Vega torms one corner of ere®) 
e triangle of stars known to northern observers as the Summet 
O-O () 
e, and completed by Deneb (in Cygnus) and Altair (in \quila) . y 
20" 19! 18” | THE LYRI 
+50 
| EU | 
DRACO | 90°N-42°S 
YGNUS 
Delta (6) Lyrae A A wide pair of unrelated 
R | 
RR | ' \ 
LYRA 40° | stars. divisible with binoculars or the naked 
| ¢ ( ( ne >a I¢ | kant tl it varies Slightly 
4 c an | : : 
q fa Vega HERCULES! between about magnitudes 4.2 and 4.3, and 
0 S14 7 | 
ra) y | ' ' 
K A ol cher is a blue-white star of magnitude 5.6 
62 
g Epsilon (e) Lyrae (Phe Double Double) 
Y M5? .30 A® A scriking quadrup!| tar. When viewed 
M56 \ tl DINOct il l \ 1} | T}) | ht i[ 
pp il | 1 pa l [ Ci¢ tts 
V rel COP vith an aperture of 60 Ymm 
HERCULES : y HI vith high magnification, will divide 
LPECULA 
ich star int i closer binal lhe shehtly 
»() 
= vider pat I I 1 Qand 6.1, has a 
wculaced orbital period of over 1,000 vears 
lhe other pair, of 1 nicudes 5.2 and 5.5 S 
FEATURES OF INTEREST pa in ha 
n orbital period of about 600 vears. All tout 
\lpha (a) Lyrae (Vega) @® ‘The fife 
iI r LAO an 
| () t) 
Zeta (C) Lyrae A® A doubl tar. Lhe two 
I ee) an naenil | } ind iTc ca 
Beta (1b) Lyrae > ht . 
) II a vith Dino ia » 1 mall cele COPY 
I MS7 (ihe Ring Nebula) ® A planetary 
T.F [ it last nebula Dt chrou 1) i mall cel COP IS 
that in clliptieal disc. Larger apertures show it as 
irin Vhich is how ifappears on photographs 


MICROSCOPIUM e 109 


Abbreviation \fen 


Genitive Mensae 


Highest in sky at 10 pM PJecember to February 


MENSA 


This small and faint constellation near the 
south celestial pole was introduced in the 
18th century by the French astronomer 
Nicolas Louis de Lacaille. He named it 
after Table Mountain, near the modern 
Cape ‘Town in South Africa, from where 
he charted the southern sky. Mensa’s 

only notable feature is part of the Large 
Magellanic Cloud, which extends into 

it from neighbouring Dorado. 


60 


DORADO 


RETICULUM 


HYDRUS 


THE TABLE 
MOUNTAIN 


MENSA 


FULLY VISIBLE |CARINA 


— ——— : cae 5°N_90°S OCTANS 


CHAMAELEON 
FEATURES OF INTEREST 

Alpha (a) Mensae @ @ A yellow star, 30 
light years away and similar in nature to the 
Sun. At.magnitude 5.1, it is the brightest star 
in the constellation. 


Abbreviation \fic Genitive Microscopii 


MICROSCOPIUM 


Microscopium is a faint constellation to the 
south of Capricornus. It was introduced in 
the 18th century by the French astronomer 
Nicolas Louis de Lacaille and represents a 
microscope. The constellation’s brightest 
stars, Gamma (y) and Epsilon (e€) 
Microscopii, are both of magnitude 4.7. 


21h 


Ecliptic 


CAPRICORNUS 


MICROSCOPIUM 
atch ~30° 

O ey SAGITTARIUS 

} PISCIS | $a 

fi AUSTRINUS 

"Neate THE 
; ws | MICROSCOPE 
A) 

f \FO FULLY VISIBLE 


A 
ee aah 45°N-90°S 
TELESCOPIUM 
FEATURES OF INTEREST 
Alpha (a) Microscopii ® An orange giant 
star of magnitude 4.9. A telescope shows a 


companion of 10th magnitude. 


Area 21() square degrees [ se ranking 66th 


110 e NIONOCEROS 


Abbreviation Mon Genitive Monocerotis Highest in sky at 10 pm January to February 


MONOCGEROS THE 3 


LINICORN 
\lonoceros straddles the celestial equator between O 
Orion and Cants Minor. Introduced tn the early O 
a | 
17th century by the Dutchman Petrus Plancius, tt O 
represents the mythical unicorn. Its brightest star O 
is Alpha (@) Monocerotis, magnitude 3.9. Monoceros ts bb 
often overlooked in favour of its glittering neighbouring Oo 
constellations, but it lies in the Milky Way and contains 
much of interest for owners of any size of Instrument. 
™ ” z ; 
TAURUS 
CANCER 
GEMINI 
+10 2264 
S 
CANIS 17 
MINOR 13 Betelgeuse 
Procyon 2237, 
y 2244°> ¢ 
ORION 
18 
10 
28 MONOCEROS 8 FULLY VISIBL| 
HYDRA Cre 8°N-78°S 
20 19 
2232 Y 
B 4 
M50 
10 ‘ Rigel 
CANIS 
MAJOR 
PUPPIS Sirius 
20 
FEATURES OF INTERES 
Beta (3) Monocerotis ® A triple star 
divi ible vith | mall telescope Ihe three 
tars, magnitudes 4.6, 5.0, and 5.4. form an arc 


lepsilon (¢) Monocerotis (8 Monocerotis) ® 
\ double tal vith components of magnitude 


$4 and 6.7 that are casy to divide through a 


S Monocerotis (15 Monocerotis) ® 


\ highly luminous blue-white star, magnitude 

L7 (but slighel inable), in the cluster NG¢ 

264 (see next page). It has Lcompanion of 

Sth magnitude sible vith oa sald le CO 

M50 A® An open cluster, about half the 

ipparent size of the tull Nloon ane ible : ; pn 'e 

th binoculars. A small telescope reveals its NGC 2244 AND THE ROSETTE NEBULA 

ndividual stars, of Sth magnitude and fainter lhe stars of the open cluster NGC 2244 (at the centri 

Ir |e OOO lieht years awa Of Ais prcture) are en eloped in the Rosette Nebula 
F eott 


Area 13? Size ranking 


Cp thar devree s5ch 


MUSCA e 111 


NGC 2232 @ A scattered open cluster. ‘The 
same apparent size as the full Moon, it is just 
visible to the naked eye. Its brightest star is 
Sth-magnitude 10 Monocerotis, and several 
other individual member stars are visible with 
binoculars. It lies 1,300 light years away. 


NGC 2244 @ An open cluster at the heart of 
the much larger Rosette Nebula. TVhe cluster 
is easily visible through binoculars as an 
elongated group about two-thirds the apparent 
width of the full Moon. However, excellent 
skies are needed to trace the outline of the 
surrounding Rosette Nebula, which ts three 


to four times larger and shows up well only 


on photographs. ‘he cluster and nebula lie 


5,500 light vears away. 


NGC 2264 @ An open cluster. It is visible 
with binoculars, and when viewed through a 
small telescope it appears triangular in shape. 


Its brightest member is S Monocerotis (see 


yrevious page). Long-exposure photographs 
| | 


show a surrounding area of faint nebulosity, THE CONE NEBULA 
which includes a dark lane known as the Cone The Cone Nebula ts a tapering column of dark dust in 
Nebula. The cluster and associated nebula are she southern part of the faint area of nebulosity that 
about 2,500 light years away. surrounds the star cluster NGC 2264. 

Abbreviation Mus Genitive Muscae Highest in sky at 10 pm \pril to Mav 


MUSCA 


Musca lies in the Milky Way, to the south of Centaurus 0 6 O 

and Crux. It depicts a fly and is one of the dozen southern O 

constellations invented tin the late 16th century by the O 

Dutch navigators Pieter Dirkszoon Keyser and Frederick O 

de Houtman. Its brightest star 1s Alpha THE 
2.7 FLY 


(a) Muscae, magnitude 2.7. 
FULLY VISIBLI 


[ 14h 137 12° 14°N-90°S 
CENTAURUS ides, 
FEATURES OF INTEREST 
CRUX Beta (8) Muscae ® A close binary, which 
| Beta Acrux appears through a small telescope asa single 
e Centauri > 
Alpha star of magnitude 3.0. An aperture of around 
Centauri ? ne } 100 mm (4 in) will divide it into two stars of 
n BS te , CARINA magnitudes 3.6 and 4.1, which orbit each other 
CIRCINUS - every 400 years or so. 
“A x : ¥ Theta (8) Muscae ® A double star. ‘Vhe two 
olde components, of magnitudes 5.6 and 7.6, are 
divisible with a small telescope. he brighter 
star 1s a luminous blue supergiant, while its 
ty companion 1s in example of a Wolt—Ravet star, 
| CHAMAELEON a hot star that has lost 1ts outer layers 


= — = —= T T 
dt | Dept | Arez 22 Size ranking 77 
Widtr | Deptt * 138 square degrees ae & 77th 


112 e NORMA 


NORMA 
Norma lies in the Milky Way between Ara 
and Lupus. Introduced in the 18th century 
by the French astronomer Nicolas Louis de 
Lacaille, it depicts a draughtsman’s level or 
set square. It adjoins another Lacaille 
invention, Circinus, the compasses. 
O | There are no stars labelled Alpha (a) 
or Beta (B) Normae due to boundary 
| changes since Lacaille’s time. 
ee 


Cy 
SCORPIUS _ 


| THE LEVEL 
7 ' TRIANGULUM 
FULLY VISIBLE }~ | AUSTRALE Sinton 
29°N-90°S [xan 


FEATURES OF INTEREST 


Gamma (y) Normae @® A double star, Epsilon (e) Normae ® A double star, with 
consisting of unrelated components that components of magnitudes 4.5 and 6.7 that 
can be separated with the naked eye. ‘The can be separated with a small telescope. 
primary, Gamma-2 (7), is the brightest star 

in the constellation; it is an orange giant lota-1 (t!) Normae ® A double star. ‘Vhe 
star of magnitude 4.0, 130 light years components, of magnitudes 4.6 and 8.1, can 
away. Gamma-l (y'), magnitude 5.0, ts an be divided with a small telescope. lota-2 (V) 
immensely luminous yellow supergiant is an unrelated 6th-magnitude star that lies 
more than 100 times further away. some distance away. 


Width fs Depth NY Area 165 square degrees Size ranking 74¢h 
Abbreviation (cr Genitive O¢rantis Highest in sky at lO pM QOerober 


oO . 

OCTANS Ant FULLY VISIBLE 
, | 0°-90°S 

Octans contains the south y 
celestial pole. ‘Phe constellation, — > an THE 
which represents a navigator’s ; , OCTANT 
octant, a predecessor of the sextant, ( 
was introduced in the 18th century by wy 


the FKrench astronomer Nicolas Louis de 
Lacaille. Its brightest star is Nu (v) Octantis, 
an orange giant of magnitude 3.7. Other than 
its location at the south celestial pole, there 
is little notable about Octans. 


FEATURES OF INTEREST 

Sigma (6) Octantis @ ‘This is the nearest 
naked-eye star to the south celestial pole 
(lying about | degree away), although at 
magnitude 5.5 itis hardly prominent. [tis a 
yellow-white giant star, 270 light years away. 


Lambda (A) Octantis ® A close double star, 
divisible with a small telescope. ‘The two 
components are of magnitudes 5.5 and 7,2, 


OPHIUCHUS « 113 


Abbreviation Oph 


yarns Ophiuchi 


Highest in sky at 10 pm June to July 


: . THE SERPENT 0 
OPHIUCHUS RA) 
3! mh er N HOLDER ; O 
This large constellation extends from Hercules in the north, Ov? 
across the celestial equator, to Scorpius in the south. It represents 
the Greek god of medicine, Asclepius, who is depicted holding a 
serpent (the constellation Serpens), a traditional symbol for healing. 6 P 
Phe constellation contains several globular clusters. Its brightest 6 
star is Alpha (@) Ophiuchi, magnitude 2.1, also Known as Rasalhague, O 
derived from an Arabic term meaning “head of the serpent collector”. . 
O 
18° 7 17h 5 
Rasalhague O 
l 
+10° 
72 K 
71 
H 
»-,6633 | 4665 selina 
Barnard gf 
FULLY VISIBLI 66 B Ee 
= se 
59°N-75°S 74 4 pe Y n 
68 
oa SERPENS 
OPHIUCHUS Mid a CAPUT 
M14 Be 
30 € 5 
T 
H v 
Vv 
20 C 
M107 
SERPENS 
iti < SCORPIUS 
Y x 
M9 
E y 
58 4! % 
Ecliptic 
51 44 p 
8 M19 
M10 36 Antares 
This is the most impressive of several SAGITTARIUS 45 M62 


-30 


elobular clusters in Ophiuchus 


FEATURES OF INTEREST 

Rho (p) Ophiuchi &*® A multiple star. 
Binoculars show it as a star of magnitude 4.6 
with two wide companions, of magnitudes 
6.8 and 7.3. A small telescope, with high 
magnification, reveals that the brightest star 


has a closer companion of magnitude 5.7. 


36 Ophiuchi ® A pair of near-identical orange 
dwarf stars of 5th magnitude, divisible with a 
small telescope. ‘They lie 20 light years away 


and orbit each other every 500 years or so. 


70 Ophiuchi ® A binary star, consisting of 
vellow and orange dwarfs, magnitudes 4.2 and 
6.1. that lie 17 light years away ind orbit each 


other every 88 vears. They are slowly moving 


ipart as seen from Earth, and should currently 


be divisible with all but the sm illest ipercures. 


Barnard’s Star ® Vhe second-closest stat 
to the Sun. 5.9 light years away. It is a cool and 
faint red dwart of magnitude 9.5, and 1s hence 


far too faint to be seen with the naked eye. 


M10 and M12 #*® ‘Iwo globular clusters 
about 3 degrees apart. Both are visible through 
binoculars, appearing about half the size of the 
full Moon, although a telescope of moderate 
aperture is needed to resolve individual stars. 
\110 is the closer cluster at 14,000 light years, 
compared with 18,000 light years for M12. 


NGC 6633 @ An open cluster of similar 
apparent size to the full Moon, visible through 
binoculars. 


Le 4665 A \ large ind si ictered Open ¢ luster 


\ isible with bino ulars 


Deptt 


re | ize ranking 11th 


948 square degrees 


l14-e ORION 


Ge tive Hicshest r t 10 om 
() _ YS Orionis yat lO pM Pecember to January 


ORION 


1 { 
Oro! Ss the most magnificent of ill che constellations Being 
positioned on the celestial equator, it 1s vistble from most places 
| irtl lt represents a hunter w ith his dogs (m irked by Canis 


\l nd Canis Minor) at his heels. In Greek mythology, Orion 


s the son of Poseidon, the sea god. He was supposedly killed 
Stu fa scorpion, and his position in the sky ts such that he 
sets as the scorp yn (the constellation S¢ rpitus) rises \ccording to C 
story, Orion became enamoured of a group of nymphs called 
Pleiades, depicted by a star cluster in the adjoining constellation 
Laurus. As the Earth turns, Orion seems to chase the Pleiades V 
ss the sk lhe constellation contains several bright stars, but 
st celebrated feature is the huge nebula (M42) that les within ORION 
s sword, south of the line of three stars marking his belt 
7 Ecliptic SI 
; x x! 
69 


Aldebaran 


Vv 15 14 o! 
ORION a TAURUS 
r tt! on C 
Ll pf.) : , 
¥ © nr 
Betelgeuse ee 
32 if m4 ee 
@ 
) 5 
56 51 y m 
5 mre 
M78  é 22 ERIDANUS 
S 31 } 
1434 oO 
1981 
M43 
M42 r 
29 {3 
; 49 UV 
K Rigel 
MAJOR LEPUS 


LK EATURES OF INTERES 
\Ipha (a) Orionis (Betelgeuse) @® A 


Beta (6) Orionis (Rigel) @ 


4 quare Gevree e rannil Och 


ORION e 115 


Theta-1 (6!) Orionis (The Trapezium) *® 

A multiple star, located at the heart of the 
Orion Nebula (see below). A small telescope 
shows it as a quadruple star, with components 
of magnitudes 5.1, 6.7, 6.7, and 8.0 arranged in 


a trapezium shape. A larger aperture reveals 
two other 11th-magnitude stars in the group. 


Theta-2 (62) Orionis @ A double star. The 

two stars, magnitudes 5.0 and 6.4, are divisible 
through binoculars. Theta-2 also forms a wide, 
bright binocular double with Theta-1 Orionis. 


Iota (1) Orionis A® A double star. The two 
components, of magnitudes 2.8 and 7.0, can be 
split with a small telescope. Binoculars show 
another double nearby: called Struve 747, it 
consists of stars of magnitudes 4.8 and 5.7. 


Sigma (6) Orionis ® A remarkable multiple 
star. The main star, of magnitude 3.8, has two 
7th-magnitude companions to one side, and 

a 9th-magnitude companion on the other. 

A faint triple star, called Struve 761, should 
be visible in the same telescopic field of view. 


M42 (The Orion Nebula) @ #*® One 

of the most spectacular objects in the sky. 

It is a cloud of glowing gas with an apparent 
diameter over twice that of the full Moon. 
Visible to the naked eye, it becomes larger and 
more complex when viewed with binoculars 
and telescopes of increasing aperture. It is 
1,500 light years away and is lit up by the stars 
of the Trapezium (see Theta-1 (0°) Orionis, 


MAGNITUDE 


KEY 
1 
2 
3 
Q1 
Trapezium 
M42 4 
5 
6 
7 


DETAIL OF THE M42 (ORION 
NEBULA) REGION 


M42 (ORION NEBULA) WITH 

THE TRAPEZIUM INSET 

M42 is a mass of glowing gas where stars are forming. 
At its heart is the multiple star Theta-1 (8') Orionts. 


above) that lie within it. A northern extension 
of the nebula is known as M43. 


NGC 1981 @ A large, scattered open cluster 
visible with binoculars, its brightest stars being 
of 6th magnitude. The cluster appears to the 
north of the Orion Nebula and lies at about 
the same distance from us, 1,400 light years. 


The Horsehead Nebula @ A dark nebula, 
shaped like a chess knight, seen silhouetted 
against a strip of brighter nebulosity that 
extends south from Zeta (C) Orionis. However, 
it is too faint to be viewed without a large 
telescope, and its shape is most easily seen 

on a long-exposure photograph. 


THE HORSEHEAD NEBULA 
This distinctively shaped cloud of gas 1s visible against 
a background of brighter hydrogen gas. 


116 ¢ PAVO 
aceite meee lean 


Abbreviatior nitive Highest in sky at 10 pn 
Pay = © Pavonis it 10 pm July to September 


> O 
PAVO 
O 
Pavo, which represents a peacock, is one of the 12 southern 
constellations invented in the late 16th century by the 
cI O O 
Dutch navigators Pieter Dirkszoon Keyser and Frederick 


le Houtman. Vhe constellation’s brightest star. \lpha (a) 


Pavonis, magnitude 1.9, is also named Peacock. Being a 
| : ) 
dern constellation, there are no myths associated with it O C 
O 
O 
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zy, 
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FEATURES OF INTERES 
Kappa (kK) Pavonis ® A Cepheid variabl 
I ) if \) lant nat fat 
| ) | () ,| 


quare depres oS. Adich 
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2 


Abbreviation Peg Genitive Pegasi Highest in sky at 10 pm September to October 


THE WINGED 


PEGASUS HORSE 


This large constellation north of Aquarius and Pisces adjoins 


\ndromeda. It represents the upper body of the winged horse 6 o 
that, in Greek mythology, sprang from the body of Medusa O 
when she was beheaded by Perseus. The most distinctive O 
feature in Pegasus is the Great Square formed by Alpha O O O 
(a), Beta (B), and Gamma (y) Pegasi, and Alpha (a) O 
\ndromedae. The aTea inside the square iS relatiy ely O 
barren, containing no stars brighter than 4th magnitude. O 2 
O 
O 
on 23h eon O 
[ 
ANDROMEDA LACERTA 
| CYGNUS 
| Tl +30 
72 
: 
+ aAnd 78 B fe: 
FULLY VISIBLI a 
90°N-53°S v 56 K — VULPECULA 
Great Square m y l - 
of Pegasus tT A é 
” v +20 
f DELPHINUS 
9 
y iy PEGASUS 
70 ‘ M15 10 
S 
55 Enif 
PISCES p 
0 
35 ¥ EQUULEUS 
0 
AQUARIUS 


FEATURES OF INTEREST 
Seta (B) Pegasi @ A variable red giant that 
forms one corner of the Great Square. It varies 


unpredictably from m ienitude 2.3 to 2.7. 


Epsilon (¢) Pegasi (Enif) &® A wide double 


star. which consists of a yellow supergiant ot 


magnitude 2.4 and an &Sth-magnitude partne! 
that can be seen with a small telescope o1 
even good binoc ul irs | his Stal represents 
Pegasus’s muzzle; its popular name !s derived 


from the Arabic word for “nose 


M15 #>® A vlobular cluster, clearly visible 

vith binoculars or a small telescope and about 
1) ye of the finest clobular clusters in norther) one-third the apparent width of the full Moon 
7 t} 10h hbinociulars like a ha ty lt les about 0.000 leht irs awa’ 


ptt Area 1 121 square degrees wen OED 


118 e PERSEUS 


T 
Abbrevia Per | Genitive Persei Highest in sky at 10 pm November to December 
Sa * ~ 
) ~ . . ar a | 
PERSEUS 
Perseus represents the mythological Greek hero who PERSEUS 
| . 
decapitated the fearsome Medusa, whose gaze could turn men 6 
to stone. On his way back from this exploit, Perseus rescued i 
\ndromeda trom the jaws of a sea monster. In the sky, Perseus fe) 
lies next to Andromeda and her mother, Cassiopeia, forming 
. = \ ) 
part of a great tableau depicting this most famous of Greek O O x . 
myths. Perseus is represented brandishing his sword in his oO 
right hand, marked by the twin star clusters NGC 869 and O 
. ‘ 
NGC 884, while in his left hand he holds the head of Medusa, ‘6 - 
OVO 
marked by the star Beta (B) Persei, better known as Algol. 
\ rich part of the Milky Way runs through Perseus, making O 
It an attractive constellation for binocular users. O 6 
‘ew 
O . 
6 5p 4n 3h 2i | 
CASSIOPEIA — — | 
AURIGA aaa 869 FULLY VISIBLI 
a) NI 5] 5 
CAMELOPARDALIS n 
“So M76 
De - = 
Melotte 20 — “oO 
“wwe NGC 869 AND NGC 884 
er # te Maes (THE DOUBLE CLUSTER) 
53 48 Y Th mi? - 
4 K ( ) /lé 
58 yu 88 M34 Perseu Calis 
62 Ae Aigol B12 VGG 869 
PERSEUS ® p 16 
1499, 
54 7 24 «4217 
+30 40 TRI 
r 18] 
Ss 
TAURUS Knee 


FEATURES OF INTERES 


Alpha (@) Perse A A yellow-whit supe! 
int of magnitude | the brightest star in 
onstellation, It the most prominent 
r of ld nd loo luster of stars 
Vielotre 20 byl ith binoculars > 
() VI34 A® \n open cluster, about 1,400 light 
irs away. [tis vistble with binoculars or a 
Beta (3) Perse: (Algol) @® A famou mall telescope and appears about the same 
posing Dinas Cal (] tin fa close pal ize as the full Moon, ‘Uhe cluster’s brightest 
orbit around each other. When the stars are of 7th magnitude 
r etal yy the f 7 
| , 7 nee | | ices NGCl S69 and NGC 884 (7) and ¥ Persei, 
) ss (| Phe Double Cluster) A® Iwo open clusters 
jist sible to the naked eye and in excellent 
Kho (p) Perse: @® A rable re rant. [ise wehe through binoculars or a small tel COP 
t hang i / from magnitude 3.3 leach cluster covers about the same area of sl: 
har ( t bout Cc is the tull Moon 
410 rea 


O15 square depres Nze TANKING 24th 


PICTOR @ 119 


el 


Abbreviation Phe Genitive Phoenicis Highest in sky at 10 PM October to November 


PHOENIX P 


Phoenix lies near the southern end of Eridanus, close _ y ‘e) 6 
to the bright star Achernar. It is the largest of the 12 : OL 
constellations invented at the end of the 16th century 2! ve Oo” 
by the Dutch navigators Pieter Dirkszoon Keyser and ae THE 
Frederick de Houtman, and represents the mythical bird that Oo “>, PHOENIX 
was supposedly reborn from the dead body of its predecessor. a) FG 
Its brightest star is Alpha (@) Phoenicis, magnitude 2.4. 
2h 1p on FEATURES OF INTEREST 
sm ates Beta (8) Phoenicis ® A double star. ‘The two 
FORNAX SS i stars, of magnitudes 4.0 and 4.2, are not easy to 
j a : bene S<99| divide: a telescope with an aperture of at least 
y PHOENIX \. : 100 mm (4 in) is needed to separate them. 
woe u - : Zeta (C) Phoenicis @ #*® A star that is both 
wv Bo; 2 ; variable and double. The brighter component, 
$s BAY Let: GRUS| an eclipsing binary of the same type as Algol, 
Sas ~pe ranges between magnitudes 3.9 and 4.4 every 


1 day 16 hours. ‘The fainter 
ERIDANUS es ; star, of 8th magnitude, can be 


rk n seen with a small telescope. 
chermar 


- HYDRUS Tae FULLY VISIBLE 
32°N-90°S 


Width wy, (") Area 469 square degrees B20 SINS St 
Abbreviation pjc Genitive Pictoris Highest'in sky at 10 PM P)ecember to February 


PICTOR 


Pictor is one of the constellations representing FULLY VISIBLE 
instruments of science and the arts that 26°N-90°S 
were introduced in the 18th century by 


hk Nicolas Louis de Lacaille. It depicts an 

h easel, and lies due south of Columba 

ji between the bright star Canopus in 

| Carina and the Large Magellanic ssp e 


Cloud. Its brightest star is Alpha 
(co) Pictoris, magnitude 3.2. 


PUPPIS 


THE 
PAINTER’S EASEL 
FEATURES OF INTEREST oe 
Beta (B) Pictoris # A blue-white star of 
magnitude 3.9, lying 63 light years away. 
Astronomers have found that it is surrounded 
by a disc of dust, thought to be a planetary 


DORADO 


CARINA 


a z 
system in the early stages of formation. 60° 


. . mn RETICULUM 
Iota (1) Piectoris ® A double star. ‘The two 


components, of magnitudes 5.6 and 6.4, are 
easy to separate with a small telescope. 


Width «© | Depth < fee 247 square degrees [se ranking 59rh 


120 ¢ PISCES 


: 


Abbreviatio 
| bbreviation Pse 


\ 


PISCES 


Genitive P 


isclum 


| Hienest in sky at 10 pm 


October to November 


O 
This constellation of the zodiac, lying between Aquarius and Aries, O 
depicts two fishes whose tails are each tied with cord. he star Alpha 
(a) Pisctum marks a Knot that joins the two cords. The constellation fe) 
originated among the Babylonians of the Middle East. from whom 
it was inherited by the ancient Greeks. In one Greek myth, the 0 
fish represent Aphrodite and her son Eros, who plunged into THE FISH! 
. 1" : > FISHES 
the Euphrates to escape ‘lyphon, a multi-headed monster. 
The Sun lies in Pisces from 12 March to 18 April and 6 O O~6 
hence ts in the constellation at the March equinox. . 
O-O 
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lhe structure of this spiral galaxy, 27 
hich appears fa NOU WW settle 
VALIH 4 ila 1d E oO i) / (¢ 33 30 
/y CH] throu hy ad Lares lt if COpt AQUARIUS 
LF EATURES OF INTERES) 
The Circlet @ A ring of seven stars of 4th Zeta (C) Piscium ® A wide double star, The 


th magnitudes 


ind 
of Pegasus 
uthernmose of the tw 
(sama | () k Ippa (kK 


that repr 


(or 19), Lota (1) 


Alpha (@) Piscitum ® A binary st 


I hera (0) 


south of the Great Square 


he 
lt CONSISL 
IX 


ind 7 Piscium 


id of the 
, fay 


s the 
() fish 
) ILambda (A) 


CHE 


ir. A 


telescope with an aperture of 75 mm (3 in) 
or more 1s necded to se Prarie the close blue 
vhite components of magnitudes 4 ind 5 
Ihe two stars, which lie 140 light vears awa 
ha in orbital period of me irl 1 OOO years 
ind ire currentl moving closer tovether hy 
cen from karth 


unrelated Components, of magnitudes 5.2 and 
6.4, lie 150 and 195 light years away. ‘They can 


be di ided with a small reles¢ Ope 


Psi-l Gy!) Pisctum ® A wide double star. 
with Components of magnitudes 5.3 and 5.5 


that can be separated with a small telescope 
Both st 


TX. Pisectum (19 Piscium) @ @ A variable 


red giant that ranges from about maenitude 


ars lic aboue 230 light vears away 


1S to 5.2 with no set period 


M74 ® A spiral galaxy, visible through a small 


telescope as a rounded misty patch 


A ‘ 
Area 17e ranking 
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Abbreviation PsA Genitive Piscis Austrini | Highest in sky at 10 pM Sentember to October | 


PISCIS AUSTRINUS 


Piscis Austrinus is a small constellation of the southern Oo 
sky that was known to the ancient Greeks. It depicts Se SS 


a fish into whose mouth Aquarius, represented by the © O O 
. ~ . 2 — 

constellation to the north, pours water from his urn. t 5 8 ee 

In Greek mythology, this fish was also the parent of 
the two fish represented by Pisces. ‘The name of the THE 
constellation is sometimes given as Piscis Australis. SOUTHERN 

FISH 
on 23h 22h 2ih 
AQUARIUS 
By 
Mprtic 
AQUARIUS 
aw 
fae CAPRICORNUS 
/ *  ,USTRINUS 
: FULLY VISIBLE 
pee: 53°N-90°S 
a 5 
t 
0° 
SCULPTOR 
MICROSCOPIUM 
- GRUS 
PHOENIX 
| 


THE MAIN STARS IN 
PISCIS AUSTRINUS 


Fomalhaut, the bright star at centr 
left in this photograph, dominate: 
Piscis Austrinu Lhe ha pe of the 

fish can ust be made out among 


the fainter stars 0 tt right 


FEATURES OF INTEREST 


Alpha (@) Piscis Austrini (Fomalhaut) @ Beta (8) Piscis Austrini ® A wide double 
\ blue-white star that lies 25 light years away. star, divisible with a small telescope. Its two 
Ar magnitude 1.2, it is not only the brightest components are of magnitudes 4.3 and 7.7. 


star in the constellation but also ranks among 


the 20 brightest stars in the sky. [he name Gamma (y) Piscis Austrini ® A double star. 


Fomalhaut is derived from an Arabic term that With a small telescope it is difficult to separate 


means “fish’s mouth”, which describes the the stars, as the Sth-magnitude primary greatly 


place the star occupies in the celestial pattern. outshines its close 8th-magnitude neighbour 


, 
| 
Nidth s0th ea x 
Width adie | Area 245 square degrees 
L Jae 


Size ranking 60th 


122 e PUPPIS 
Abbr t | nitive | Highest in ky at 10pm 
cheer Pup — Pas | oe ny January to February 
» ID Y THE 
PUPPIS STERN 
his rich constellation lies in the Milky Way next to Canis 05 
Major. It represents the stern of the ship of the Argonauts O 
Ancient Greek astronomers represented the whole ship as O fou 
one constellation, Argo Navis. Uhis was later divided tnto 0-0 
three parts, with Puppis being the largest section. Because It tO 
is only part of a once-larger constellation, Puppis has no stars 
ibelled Alpha (a), Beta (B), Gamma (y), Delta (6), or Epsilon (€) O O 
10° gn i. 
19 M47 
M4 
HYDRA 20 : FULLY VISIBLI 
Sirius 39°N_9()°S 
16 
_-20 _ ee 
11 
: _ Mga 
. E NGC 2451 
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-30 PUPPIS Pu 
2451 
2am n 
toa COLUMBA 
2 
_40 
9 Le Vv 
L! 
VELA 
y 
t 
CARINA Canopus 
FEATURES OF INTERES 
Zeta (C) Puppis (Naos) @® The brightest MI46 A® An open cluster, just visible to the 
tar int onstellation. at magnitude 2.2. It naked eve and appearing the same size as the 
yu hu { upergiant full Nloon. A small tele scope resolves its stars 
yout 1.400 | \ Its nam It lies over 5,000 light vears awat 
| mon } f int hap ~ 
M47 @ A scattered open cluster, visible to 
k Puppis ® A doub L small t p the naked eve and slightly larger than M46 
lar b hit ta ft almo buc much closer, abouc 1.500 lieht yvears away 
{ | | nd 4.6 Its brightese stars are of 6ch magnitude 
I. Puppis @ @ A le pair of ted star NGC 2451 @® @ An open cluster, visible to 
| i) to tl i } | Pupp | | the nak dl ind through binoculars be dic 
) iit tar of magnitude 4.9 | | QO light years away. Its brightest member ts 
T in oran nant, ¢ Puppis, of magnitude 3.6 
NGC 2477 A® An open cluster, 4,200 light 
\ Puppis aA \: DSH Dinary t { ins awa Iris so rich that iw resembles a 
Det I nit b+ and 4.9 lobular cluster when seen through binoculars 
| | \ telescope will resolve individual stars 
re 


6/35 square degre ize ranKINE 20th 


SAGITTA © 123 


Highest in sky at 10 pm February to March 


Abbreviation Pyx Genitive Pyxidis 


FULLY VISIBLE 
PyYxs eseKt KS 
This southern constellation lies 
on the edge of the Milky Way 
between Hydra and Puppis. 
Invented by Nicolas Louis de 
Lacaille in the 18th century, it 
represents a magnetic compass 
of the type used by mariners. 


FEATURES OF INTEREST 
T Pyxidis & A nova that has flared to 

: THE 
6th or 7th magnitude on five known COMPASS 
occasions since 1890, the last in 1966. 


FULLY VISIBLE 

RETICULUM pete pret 

This small southern constellation near the Large 
Magellanic Cloud dates from the 18th century. 

It depicts a device called a grid or reticle, which 
was used in telescope eyepieces for recording 
star positions. The brightest star in the 

constellation is Alpha (a) 


OO- << ‘ . ‘ 
- 2S So Reticuli, magnitude 3.3. 
~~ : 


CST HIE NET 
FEATURES OF INTEREST 


Zeta (C) Reticuli @ @ A double star, divisible 
with the naked eye. The two 5th-magnitude yellow 
stars, similar to the Sun, both lie 39 light years away. 


90° N-69°S 


SAGITTA THE ARROW FULLY VISIBLE 
Although it lies in the Milky Way, : 

with Vulpecula and Cygnus to the north 

and Aquila to the south, Sagitta contains 

little that is of interest. The third-smallest 

constellation, it has been visualized since 


ancient Greek times as an arrow, with its 
brightest star, Gamma (¥) Sagittae, 
magnitude 3.5, marking the arrowhead. 


FEATURES OF INTEREST 
M71 @#® A small globular cluster, visible 


with binoculars or a small telescope. 


Highest in sky at 10 om 
Se - Sagittari it 10 pr 
% ‘ r vu | ‘ 
SAGITTARIUS 
his constellation of the zodiac lies between Scorpius 
nd Capricornus. It depicts Crotus, the son of the Greek 
d Pan and the inventor of archery, aiming his bow at 
( 
scorpion, represented by the neighbouring constellation O 
f Scorpius. Lhe centre of our Galaxy lies in the same direction 
s Sagittarius, and binoculars show that the star fields in this 
part of the Milky Way are particularly dense. ‘he Sun passes 
eh Sagittarius from 18 December to 19 January, a period 
ncludes the Dec ember solstice lhe « onstell icion’s 
ST SI is | psilon (€) Sagittaru., magnitude 1.8 
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July to August 
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SAGITT’TARIUS e 125 


MS8 (The Lagoon Nebula) @® @® A bright 
nebula, visible to the naked eye and a good 
target for binoculars. Elongated in shape, it 1s 
almost three times the apparent width of the 
full Moon. A dark lane of dust bisects it: one 
half contains the cluster NGC 6530, with stars 
of 7th magnitude and fainter, while the most 
prominent object in the other half is the 6th- 
magnitude star 9 Sagittariil. The nebula, and 
the stars within it, are 5,200 light years away. 


M17 (The Omega Nebula) @® A cloud 

of glowing gas of similar apparent size to the 

full Moon. It can be seen through binoculars, 
although a telescope is needed to see its true 
shape. \ small telescope shows a star Cluster, 
NGC 6618, within the cloud. The nebula and 
cluster both lie about 4,900 light years away. 


M20 (The Trifid Nebula) ® A nebula with a 
faint double star at its centre, both visible with 
a small telescope. Larger apertures, and photo- 


graphs, show dust lanes trisecting the nebula. 


OMEGA NEBULA) 
1ewed with a te Le Cope, this nebula rese mble 


M17 (THI 
4! Ae) 


the ¢ apital letter Omega (Q.) in the Greek alphabe / 


M8 (THE LAGOON NEBULA) 
This bright nebula lies in the Milky 
Way in the eastern part of 
Sagittarius. The curving lane 

of dust after which the nebula 

is named 1s at the centre of the 
photograph. Immediately to the 
left of the dust lane ts a sprinkling 
of stars that belong to the cluster 
NGC 6530, while the star 
enveloped in nebulosity to tts 

right is 9 Sagittari. 


M22 @® The third-brightest globular cluster 
in the sky, 10,000 light years away. It is just 
visible to the naked eye under good conditions 
and easy to find with binoculars, which show 

it as a rounded patch about two-thirds the 
apparent size of the full Moon. A telescope of 
moderate aperture resolves its brightest stars. 


M23 @*® A rich open cluster, elongated in 
shape and almost the same apparent width as 
the full Moon. It can be seen with binoculars, 
while a small telescope will resolve its stars. 


It lies 2,100 light years away. 


M24 <@ M® A large and bright field of stars 
in the Milky Way, visible to the naked eye and 
an excellent sight through binoculars. A small 
telescope reveals a small open cluster, NGC 
6603, within it. 


M25 @® An open cluster, just visible to the 
naked eye and a good object for observation 
with binoculars or a small telescope. Its stars, 
of 7th magnitude and fainter, are scattered 
over an area of sky the same apparent size as 
the full Moon. It lies 1,900 light years away. 


M20 (THE TRIFID NEBULA) 
| selescope reveals the three main lanes of du t that 


(TO this nebula and vive rise to tt popula ALLL 


126 e SCORPIUS 


Genitive dishest SKY t QO r 
Sco sé . Scorpii Hig } it 1 mM une to July 


\ constellation of the zodiac, Scorpius lies between Libra an b 
Sagittarius. It depicts the scorpion that, in Greek mythology 

killed Orion with its sting — fittingly, Orion sets as Scorpius 0° O 
rises. The constellation lies in a rich region of the Milky Way, O O 
nthe same direction as the centre of our Galaxy. [The Sun 

passes through it briefly, from 23 to 29 November. [he old O 

ersion of its name, Scorpio, is used only in astrology 
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FEATURES OF INTERES) 
Alpha (@) Scorpu (Antares) @ A A | 


Beta (3) Scorpu m ; , 


PHikk MAIN STARS IN SCORPIUS 


SCORPIUS ¢ 127 


a 


NEBULOSITY AROUND ANTARES 

A faint area of nebulosity, visible only on long-exposure 
photographs, extends northwards from Antares (below 
centre in this picture) to Rho (p) Ophiuchi (top centre). 


Zeta (C) Scorpii @ #& A wide pair of 
unrelated stars, divisible with the naked eye 
by those with good eyesight. Zeta-1 (¢') is a 
blue-white supergiant of magnitude 4.7, the 
brightest star in the cluster NGC 6231 (see 
below). Zeta-2 (C?), a red giant of magnitude 
3.6, is much closer at 150 light years away. 


Mu (uv) Scorpii @ @ A double star that can 
be divided with the naked eye. The brighter 
component is an eclipsing binary that varies 

between magnitudes 2.9 and 3.2 every 1 day 


10 hours. Its companion is of magnitude 3.6. 


Nu (v) Scorpii ® A multiple star. A small 
telescope, or even good binoculars, will reveal 
an optical double, with components of 


M4 
This clobular cluster, between Antares and Sigma (6) 


Scorpit, 1s large but faint and hence difficult to see 


magnitudes 4.0 and 6.3. The fainter star of the 
pair has an 8th-magnitude companion that can 
be seen through a telescope with an aperture 
of 75 mm (3 in). Larger apertures — 100 mm 
(4 in) or more — show that the brighter star has 
an even closer companion, of 5th magnitude. 
Hence Nu Scorpii is an apparent quadruple. 


Xi (€) Scorpii ® A multiple star. Like Nu (v) 
Scorpii, this is a quadruple. A small telescope 
reveals a pair of 5th- and 7th-magnitude stars; 
in the same field of view, a wider pair of 7th- 
and 8th-magnitude stars can also be seen. 


Omega (@) Scorpii @ @ A naked-eye 
double star, with components of magnitudes 
3.9 and 4.3, 420 and 260 light years away. 


M4 #® One of the closest globular clusters to 
us, under 7,000 light years away. It can be seen 
with binoculars or a small telescope, but a dark 
sky is needed as its light is spread over a large 
area, two-thirds the apparent size of the Moon. 


M6 @ @® An open cluster, 2,000 light years 
away. It is visible to the naked eye, and its 
individual stars can be seen with binoculars. 
Its brightest star is BM Scorpii, an orange giant 
that varies between 5th and 7th magnitudes. 


M7 @4& A large, glorious open cluster, visible 
with the naked eye and binoculars and more 
than twice the apparent width of the full 
Moon. Its brightest stars, of 6th magnitude, 
are seen against a bright Milky Way back- 
ground. The cluster is 780 light years away. 
NGC 6231 &® A prominent open cluster, 
5,900 light years away. Its individual stars are 
easy tO see W ith binoculars or a small 
telescope. The 5th-magnitude star Zeta-1 (') 


Scorpii (see above) Is its brightest member. 


M6 AND M7 
W6 is at centre right in this picture, 


with M7 to tts 
left in front of the bright band of the Milky Way 


Sx bea © Sculptoris 
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Abbreviation G /e . . 
Abbreviatio Sct | Genitive Scuti 


= 1 


| Highest in sky at 10 pm 


July to August 


- - --4 


eo 2 

SCUTUM 

Scutum is a small constellation that lies just south of the 
celestial equator in a rich area of the Milky Way between 
\quila and Sagittarius. It was introduced in the late 17th 
century by the Polish astronomer Johannes Hevelius, who 


originally termed it Sobieski’s Shield in honour of his patron, 


King John Sobieski. Its brightest star is Alpha (a) Scuti, 


magnitude 3.9 
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FEATURES OF INTEREST 
Delta (5) Scuti @ @ A pulsating giant, the 


Dro [ pe OF a ¢ iSS Of variable Stars that show 
ery small fluctuations in brightness (a few 

€ less) over sho 
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[) »( E magnitudes 
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M11 (THE WILD DUCK 
CLUSTER) 


The open cluster M11 les ina 


bright section of the Milky Way 
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130 e SERPENS 


Abbreviation Ser Genitive Serpentis Highest in sky at 10pm 


SERPENS 


Uniquely, Serpens consists of two separate areas that, taken 


June to August 


together, are regarded as one constellation. It depicts a serpent DHE 
coiled around Ophiuchus, who holds the head (Serpens SERPENT 
} | 
Caput) in his left hand and the tail (Serpens ¢ ‘auda) in OQ. 
his right. The constellation’s brightest star, Alpha (a) 
Serpentis, magnitude 2.6, 1s also Known as L'nukalhat, a name 
derived from an Arabic term that means “the serpent’s neck”. oO 
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LL 


M5 #®% A globular cluster, about 25,000 light M16 #*® An open cluster, visible through 


years away. It can be seen through binoculars, binoculars or a small telescope. It appears 
appearing about half the size of the full Moon. — hazy, since the stars are embedded in the 

\ telescope of moderate aperture resolves its Eagle Nebula, which shows up well only with 
brightest stars; 1t also reveals a condensed larger apertures and on photographs. Cluster 
centre and chains of stars in the outer regions. and nebula are over 8,000 light years away. 


<] THE EAGLE NEBULA 
This nebula can be seen through a 
telesc ope of large aperture or on a 
long-exposure photograph. 


V DARK COLUMNS IN THE 
EAGLE NEBULA 

This close-up, taken by the Hubble 
Space Tele scope, shows dark fingers 


of dust against areas of brighter gas. 


Abbreviation Sex alee Sextantis Highest in sky at 10 PM Mfarch to April 


SEXTANS 


This faint constellation is on the celestial equator, south of O O 
Leo. It was invented in the late 17th century by the Polish THE 
astronomer Johannes Hevelius and represents the sextant SEXTAN1 


with which he measured star positjons. Its brightest star 1s 
\lpha (a) Sextantis, magnitude 4.5. 


O 
[10° 417 . en 
c 
cow™ LEO 
FULLY VISIBLI 
78°N-83°S 
\¢ ay has FEATURES OF INTEREST 
B oe 17 and 18 Sextantis @ @ A wide pair of 
| unrelated stars, detectable with the naked eye 
| 
HYDRA by those with good evesight and easy to divide 
oe. with binoculars. ‘hey are of magnitudes 5.9 
1 a ty a 
ae and 5.6. and le 530 and 470 light years away 
—10 18 17 
Fp eae to ee _ : 
NGC 3115 (The Spindle Galaxy) ® 
\n elliptical galaxy, visible through a telescope 
CRATER 
HYDRA of small to moderate aperture. Its clong iced 


J sh ipe LIVES Tse CoO ICS popul if name 


ry me : { f A ] c 4 
Width Deptn MESA 314 square degrees Ize ranking 47th 


132 e TAURUS 
Abt uur aU | Genitive "Tauri Highes ky at lO PM PJecember to January 
PAURUS O 
CHE 
Lhis imposing constellation of the zodiac lies BULI 
between Aries and Gemini. It represents the O 
bull into which the Greek god Zeus transtormed O O 
. 2 8 
himself to abduct Princess Europa of Phoenicia e ) 
Zeus then swam to Crete with the princess on his back ; 
; O..O 
lhe constellation represents the front half of the bull's 0-6 
body — the part visible above the Mediterranean waves 
It contains two major star clusters, the Pleiades and Hyades e) O 
Inm thol ey, the Pleiades were the seven daughters ot \tlas e 
1 Pleione, and the cluster 1s also Known as the Seven Sisters; ( R 
' } C) cos 
the Hvades were the daughters of Atlas and Aethra. In the sky, 
the Hvyades cluster marks the bull’s face, while the red giant stat 
\ldebaran forms the creature’s bloodshot eye. The tips of the 
ull’s horns are marked by Beta (B) and Zeta (C) ‘Tauri, magnitudes 
1.7 and 3.0. The Sun passes through ‘Taurus trom 14 May to 21 June 
6" AURIGA 5 a 
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KEATURES OF INTERES] 
\lpha (a) Tauri (Aldebaran) @® A red 


rant Star, Which varies wregularly in bright 
1) berw n magnitudes O ind 0,95 
\lchough toappears to be a member of the 
| | cle LUSTCI { recuall much closer to 
| I it) ( lhe lit il \ 
Pheta (0) Taurt @ @ A wide double star in 
the TI] | list ()bser I vith good ey 
il) in divide the two stars with the naked 
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Lambda (A) Tauri @ An eclipsing binary 
star of the same type as Algol. It ranges 
between magnitudes 3.4 and 3.9 in a cycle 


lasting just under 4 days. 


M1 (The Crab Nebula) A&® The remains 

of a supernova that was seen from Earth in 

\pD 1054. Under excellent conditions it can be 
found with binoculars or a small telescope, but 
a moderate aperture IS needed to see 1f W ell. 

It is elliptical in shape, appearing midway tn 
size between the disc of a planet and the full 
Moon. It lies about 6,500 light years away. 


M45 (The Pleiades) @ @® A large, bright 
open star cluster, easy to see with the naked 


eye and a superb sight through binoculars, 


Atlas 


3h 50m 
THE PLEIADES 


| < THE HYADES 


Asterope Taygeta 
Maia 


Pleione Alcyone Celaeno 


n Electra 


Merope 


gh 45m 


A THE HYADES AND 
PLEIADES 

These two outstanding open clusters 
lie close toge ther in the sky. 


appearing almost four times wider than the 
full Moon. Its brightest star is Eta ()) ‘Tauri 
(Alevone), a blue-white giant of magnitude 
2.9. Those with normal eyesight can see about 
six stars, but dozens are visible with binoculars 
ora small telescope. The cluster is about 380 
light years away. Long-exposure photographs 
show nebulosity around the stars, but a large 


telescope Is needed to see this directly. 


The Hyades @ #® A large, loose, V-shaped 
star cluster, easily visible to the naked eye. 

[It is best viewed with binoculars because of its 
considerable size, being scattered across the 
apparent width of 10 full Moons. ‘The cluster 


lies about 150 light years away. 


Genitive Telescopil 


Highest in sky at 10 pm July to August 


TELESCOPIUM 

[his unremarkable constellation 

south of Sagittarius was introduced O 
by the fF rench astronomer Nicolas 

[Louis de Lacaille. In its original form, 

it represented a large telescope supported 
by a winch, but it is a poor tribute to such 
an important instrument. Its brightest star 

is Alpha (a) Telescopii, magnitude 3.5. O 


FEATURES OF INTEREST 
Delta (5) Telescopii @ @ An optical double 


star. divisible without optical aid by those with 
FOOd C% esight and easy to see with binoculars 
Delra-1 (8'), magnitude 4.9, is about 800 light 
ears awav: Delta-2 (6°) is of magnitude 5.1 
ind lies more than 1] 100 light years away 

a — : Dep 
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134 e TPRIANGULUM 


Abbreviation ' Genitive 


; Highest in sky at 10 pm 
rl Irianguli ighes y at 10 | 


November to December 


TRIANGULUM @ 


l‘his small constellation can be found between Andromeda AN 
and Aries. It was Known to the ancient Greeks, many of THE Wy 
whom visualized it as the Nile delta, while for others tt TRIANGLE & \ 


represented the tsland of Sicily. Its brightest 


star is Beta (B) Trianguli, magnitude 3.0. 


gh an 1h FULLY VISIBLI 
ANDROMEDA 90° N-—5§2°S 
440° 
FEATURES OF INTEREST 
sesh ti 6 Trianguli ® A binary star. A small telescope 
38 s needed to divide the 5th-magnitude primary 
Rtedata, rom its close 7th-magnitude companion 
0° ) 
6 M33 +9 M33 @® A spiral galaxy, about 2.6 million 
a 
iwht years away and the third-largest member 
PISCES ot the Local Group of galaxies. It covers about 
sili he same area of sky as the full Moon. Because 
ts light is so spread out, a clear, dark sky ts 
+20° 1eeded tO $ée it | ndetr eOQod conditions, this 
valaxy can be detected through binoculars o1 
ee BS sa ee <n SE NS EIN LEN ater?) tsm il] telescope 
tr eT, } ff e% >» I< rer Kine wo 
: E pu a 132 square degrees tes anking 7Sth 
OVIEEION “ThA | Genitive Irianguli Australis Highest In sky 
PRIANGULUM AUSTRALE 
OQ 
Lying in the Milky Way near Alpha (a) and 
Bera (8) Centauri is the southern counter O 
part of the northern triangle, ‘Iriangulum 
\Ichough smaller than ‘Iriangulum. it is 
fe O 
more prominent because its main stars 
ire brighter. It is the smallest of the 1 Pigs 
onstellations introduced ie che end of the SOUTHERN 
fy (¢ . the ¢ Viv () , 
16th ntury b he Du h navigators PRIANGLI CTRIANGULUM AUSTRALI 
Pierer Dirkszoon Keyser and Frederick / hree corners of the trianel 
le Houtman. Its brightest st il 15 \lpha (ao) it an he fainter stay 
lriangul: Australis, magnitude 1.9 urroundine Milky Way 
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NGC 6025 @® An open « ster in the Mall AUSTRALE CIRCINUS 
Wa ihbout one-third el pparcnt width of the PAVO o t Y 
‘ 0 
f Vioon and easy to th binoculars or a e 
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TUCANA @ 135 


Abbreviation ‘Tucanae 


Tuc | Genitive 


Highest in sky at 10 PM Senrember to November 


4 


TUCANA 


ic 


object is the Small Magellanic Cloud. 


This southern constellation, representing a toucan, the 

large-beaked bird of South and Central America, lies close 

to the bright star Achernar and south of two other celestial \ a } 
birds. Grus and Phoenix. It was invented in the late 16th O O 
century by the Dutch navigators Pieter Dirkszoon Keyser 
and Frederick de Houtman. Its brightest star is Alpha (a) 
Tucanae, magnitude 2.9, but its most notable naked-eye 
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FULLY VISIBLI 
14°N-90°S 


OS NGC 104 (47 TUCANAE) 
A telescope of moderate aperture 
9: reveals that this spectacular 


globular cluster has a particularly 
bright, condensed centre and less 


dense outer regions. 


FEATURES OF INTEREST 

Seta (B) Tucanae @ A*® A multiple star. 
When seen with the naked eye, or through 
binoculars, it appears as a double star with 
components of 4th and Sth magnitudes. A 
small teles ope further divides the primary 


into components of magnitudes 4.4 and 4.5. 


Kappa (Kk) Tucanae ® A double star, with 
components of 5th and Sth magnitudes that 


in be sepal ited through a small celes¢ ope. 


NGC 104 (47 Tucanae) @ @® A globular 


ited the second-best of its type in the 


cluster, f 
lo the naked eye, it appears similar 


whole sk: 


to a hazy star of 4th magnitude. Binoculars or a 


SI yall reles« Ope show it COVCTING the Same area 
of sky as the full Moon, although an iperture 

of 100 mm (4 in) is needed to resolve its stars 

Che cluster lies 15,000 light years away 


NGG 362 &® A globular cluster, visible with 


binoculars or a small telescope. It appears to 


ALiAtt | Nont 
Widtn bee nN 


lie near the Small Magellanic Cloud (see 
below) but is, in fact, only 29,000 light 


vears away and hence is in our own Galaxy. 


The Small Magellanic Cloud (SMC) 

@ AX The smaller of the Milky Way’s two 
satellite galaxies. It appears to the naked eye 
as an elongated patch of light seven times 
wider than the full Moon, while binoculars or a 
small telescope resolve individual clusters and 
nebulae within it. This galaxy 1s much smaller 
than our own, having only a few per cent our 
Galaxy's mass and less than 10 per cent of Its 


diameter. It is about 190,000 light years away 


Size ranking ASth 


Area 
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295 square degrees 


136 ¢ URSA MAJOR 


Abbreviation [}), la Genitive [Jrs 


sae Majoris Highest in sky at 10pm Febry 


ary to May 


URSA MAJOR 


on THE GREAT 
Ursa Major is among the most famous constellations. a, BEAR 
It is the third-largest in the sky, occupying a much wider fe) 
area than that covered by the group of seven stars that re) = 
form the asterism of the Plough (or Big Dipper). Ursa d O. A 
Major represents Callisto, a mortal in Greek myth and y “oS . Bias % 
a hunting partner of Artemis, who was seduced by Zeus. Q \ i Say 
In different versions of the story, she was turned into a ' wee ae 
bear either by Zeus’s jealous wife, Hera, or by the angry AX 7) Yo 
Artemis. Its brightest stars are Alpha (a) and Epsilon (eg) | 7 \/ x\ | 
Ursae Majoris, both magnitude 1.8. A line drawn from = @. | lee) Os 


Beta (B) through Alpha (a) Ursae Majoris points towards 
Polaris, the north Pole Star, in adjacent Ursa Minor. 


CAMELOPARDALIS 
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FEATURES OF INTEREST 


The Plough (The Big Dipper) @ One of 


of the naked-eye stars Alpha (a), Beta ({3), 
Gamma (¥), Delta (0), Epsilon (@), Zeta (C), 
and Eta (1) Ursae Majoris. ’ 
they form 1s visualized in various cultures as 

that of a plough, a ladle, and even 
\ll the stars in the Plough, with the 


Ihe outline that 


ad Salle Cpan, 


| wagon. 


| 
| 
r 
| 
| 


Width Depth 


the best-known patterns in the sky, consisting 


excepuon of the outermost two (Alpha and 
beta), 
through space and form what is known as 
a moving cluster. 


are travelling in the same direction 


Zeta (C) Ursae Majoris (Mizar) @ A® 
A multiple star, Observers with good eyesight 
or using binoculars will see that this star, of 


Area Size ranking 


3rd 


1,280 square degrees 


magnitude 2.2, has a partner of magnitude 4.0, 
known as Alcor or 80 Ursae Majoris. Mizar and 


\ lc Or are 


ire not a true binary pair. However, a small 


78 and 81 light vears away, so they 


telescope reveals that Mizar has a closer 4th- 


| his 


with a very long orbit 


lagnitude companion pair forms a true 


binary | period. 


Xi (€) Ursae Majoris ® A binary star, with 


des 4.3 and 4.8 


lose components of magnit 
| a teles¢ ope of 


can DE sep irated throug 


mm (5 in) aperture | he vellow ish stars, 


to the Sun, are 26 light years away 


yrbital period of 60 vears 


in) ¢ 


URSA MAJOR @ 13 


MIZAR 
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RSA MAJOR (INSET: 


AND ALCOR) 

Lh Wat photograph shox thi 
whole of the Great Bear, with th 
Plough (oa? Bie Dippi Tr) fOTWUAE 
the ad nimal: MU Mp and tf ul VW a/ 


) ) yy 1) 
; wd charin the hand th) 

the second star tn the handle of the 
)»/ /, j cork /, , 

1 JOTINS An Optical AOudle 


/ / / 
\/ Or (left Of Insel) ANA a true 


Wh its Closer COMPANION 


MS1 and M82 @® ‘Iwo contrasting galaxies, 
about 10 million light vears away. M81 1s a 
beautiful spiral, visible with binoculars or a 
small telescope. One Moon diameter to the 
north is the smaller and fainter M82, a galaxy 
of peculiar appearance, which ts now thought 


to be a spiral seen edge-on that is passing 


through a dust cloud 

M101 @® A spiral galaxy, which appears 
face-on to us. It covers almost as much sky as 
the full Moon but it is quite faint, and good 


conditions are required if it is to be seen with 


binoculars ora small teles Ope. 


NILO] 


/ 


138 e URSA MINOR 
eT 


T 


4 
f 


uo + ‘nitive 8 shect ir 1 t Yor 
Matra wena ING enitive Lrsae Minoris ," yatlOpm May to June 


THE LESSER 


LIRSA MINOR C 


| rsa Niino Contains the no;rt . celestial Ole B chance +) Bl AR 
t C 

here is a moderately bright star, Known as Polaris (or the 
north Pole Star), about 1 degree from the pole. Navigators © 5 

lone recognized that when looking at Polaris one 1s O i 

©) 

Imost due north. Ursa Minor’s matin stars torm a 0 
shape known as the Little Dipper, while the stars Beta (B) O 


1 Gamma (y) Ursae Minoris (Rochab ind Pherkad), in 


ie Guardians of the Pole 


YOM ire KNOWN as [ 


. who nursed the tntant 


Zeus tl h it is not clear why she 1s depicted is a beal 


YL 


% 
CEPHEUS | ISIBL I 


4O 


Polaris CAMELOPARDAL'IS 


ye? 


North celestial : & 
pole = 
< 5 , ” : 
a IN STARS IN URSA 
3 URSA | | \ PAI S 7 
z MINOR . IINOR (INSET: POLARIS) 


DRACO 2." = 


uce 


72h 


5 


n 
>, Kochab { 


Pherkad 
DRACO 


s 
Ke 19) a 


PERATURES OF INTERES 
\lpha (@) Lrsae Minorts (Polaris) @® % 


(samma (y) | rsac Minoris (Pherkad) @ @A 
kta (yy) Lorsae Minoris @® @ An optical 
tar. [It I) tar of magnitude () 
ne 9 a | | naked eye and 


| binye that ha | ide companton, 19 Ursa 


 S¢ ti } ; i oh 
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; : " . 
| Abbreviation Vel Genitive Velorum Highest in sky at 10 pM Pebruary to \pril 
- = = = 
VELA ors : 
I his is one of the three parts into which the ancient 
Greek constellation of Argo Navis (the ship of the 
argonauts) Was divided by Nicolas Louts de Lacaille. 
It represents the sails of the ship. Vela lies in the Milky O O 
Way with Carina and Puppis, the other two portions of THE 
the ship, on one side, and Centaurus on the other. O SAILS | 
Since it is only a part of the once-larger constellation, O | 
Vela contains no stars labelled Alpha (a) or Beta (B). 
O O 
0 fe) 
11h 10° gh gh 
PYXIS O 
ANTLIA 
3132 v | FULLY VISIBLI 
10° 4: 32°N_-90°S 
3201 VELA 
Y “41 219 ‘4 
ul NGC 3132 (THE EIGHT- 
2547 Sues BURST NEBULA) 
Bo) c@) Long CXPOSUTt photographs Vie /} 
g K 8 thy , Xx 1] th / fa 
| AS (AhIS One TEVEAT [he LOOPS OF Gas 
| CENTAURUS intel ioe re 
nlertfoined like figures of eet, | 
CARINA after which this nebula is named | 
69 
CRUX VOLANS 


FEATURES OF INTEREST 
Gamma (y) Velorum #¥® A multiple sta 
| hroug 


binoculars, It ippea¥&s as 1 wide doub 


,asm il] telescope i even eQod 


e€ Stal 


lhe primary, Gamma-2 (¥), 1s the brightest 


ir in the constellation, at magnitude 1.8. It 
is a Spectroscopk binary, one component of 
vhich 1 Wolf—Ravet star, a rare type of ultra 
hot star that has lost its outer hydrogen layers 


Ihe primary’s visible partner, Gamma-l (y’), 


1 


yrdinal blue nite star of magnit 


4 4 I} ‘re are also two wider companions 
with a small telescope, which may also reveal 


Rrh and Oth maenitudes. which are visib 


the 10th-magnitude star at its centre. Photo 


eraphs show complex loops within the nebula 


GC 2547 @® An open cluster, visible with £5 oe 
NGC 2547 fi IC 2391 @ AX A large open cluster, visible 


| ] 
i small telescope ltr is more than . 
: to tne naked ‘ve ind im ideal objec fOr 
f Dp 7 full Mov ind |! ; , 

binocular observation, covering a greater area 
1.300 | 

of sky than the full Moon. Its brightest stat 
NGC 3132 (The Kight-Burst Nebula) ® is Omicron (0) Velorum, magnitude 3.6. Vhe 
\ planetary nebula Its rounded di ISIDI¢ cluster lies nearly 600 light years away 


S500 square degrees 
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hhre t ey: ie y° : 
Abbreviation Vir Genitive \ irginis 


VIRGO 


Highest in sky at 10 pm \pril to June 


O=0 


Alpha (@) Virginis (Spica) @ ‘he brightest 
scar in Virgo and 
‘cin the sky. It ts 
60 light years away. Spica ts | 


vheat in object Virgo holds 


ic magnitude 1.0, among the 


(1) brighte t blue-white star, 
Jatin for “ear of 


in her left hand 


lo the 


\ binary stat 


star of magnitude 


(gamma (y) Virginis ® 
naked « Cc. it Ook » HIKE OT 


cllow-whiute stars 


7. In tact. there are two 


(both of magnitude yy orbiting a4 common 


ntrc of mass every 169 irs. This motion 


iffeces the stars Ippcarance round Z005 


vhen the vill be closest to cach other as scen 


from earth. a 250 mm (10 1n) Ipercure will be 
necded to divide tnen I hie Vill chen move 
rapidly apart, coming within range of a LOO mm 
(4 mm) te l¢ COP ly O10 ind vill by, divisible 
th a small iperture for the rest of the century 
MS7 ® A famous giant clliptical galaxy near 
ntre of the Virgo Cluster ¢ helow) 


Chis is the largest constellation of the zodiac and the second 0, 
largest of all the constellations. It lies on the celestial equator 
between Leo and Libra. The constellation is usually identified as O 
Dike, the Greek eoddess of justice, Or somernmes as Demeter, the O 
corn goddess. Virgo is of particular interest because it contains the O O 
nearest large cluster of galaxies, the Virgo Cluster. The Sun passes O 
through the constellation from 16 September to 31 October. O 
h h h h 
+ Pree - 70 + M90 [86 z 6) d e) 
M89-—— M84 LEO 
+10° 4 Meo aig Virgo 
Cluster 0 E ‘e) 
= M49 O 
t V 
o 
78 5 a Te 
110 109 : p VIRGIN 
oO 
Ty S virco n 
9 
: 74 g 
xX 
4 Z II VISIBLI 
LIBRA . Spica M104 CRATER 6 % ee 
= h CORVUS 
ad 69 
89 61 It is probably the easiest member of the 
~20 cluster to see through a small telescope. 
M104 (The Sombrero Galaxy) ® A spiral 
a : : galaxy that appears almost edge-on to us 
FEATURES OF INTEREST and looks elongated when seen with a small 


telescope. Larger apertures show a dark lane 
of dust in the spiral arms, crossing the central 
nucleus of stars. Phe galaxy is not part of the 


Virgo Cluster, but lies somewhat closer to us. 


The Virgo Cluster (The Virgo—Coma 

Cluster) ® A cluster of 2,000 or more galaxies, 
ibouc 50 million lehe years away, that extends 
from Virgo into Coma Berenices. [ts brightest 
members, notably the elliptical galaxies M49, 


\160, MIS84, MES6, and M387, are 


size of telescope used by amateur observers, 


visible with the 


M104 CEE 
SOMBRERO 
(GALAXY) 
This spiral 
MITUAXY OWES 
WS NAME [0 
WSs flattened 


appre AIAN 


f\ " . : A 
WSS 1,294 square degrees Ize FANKINE 2nd 


VULPECULA ° 14] 


pate Vol Genitive Volantis Highest in sky at 10 pm January to March 
! di | 
- _ " |e 1@} | 
his faint southern constellation adjoins Carina. THE FLYING 
Invented at the end of the 16th century by the FISH O 
Dutch navigators Pieter Dirkszoon Keyser and 
I: rederick de Houtman, it represents the fish 6o-——O | 
of tropical waters that can [ | 
glide above the Waves on PICTOR 
its outstretched fins. 
| CARINA | 
| ~60¢ 
FULLY VISIBLE | | 
14°N-90°S | VOLANS 
! o 
~ as : a ate 6 
FEATURES OF INTEREST € 
Gamma (y) Volantis ® An attractive double DORADO | 
; . Y ~70° 
star. A small telescope reveals its orange and C 
yellow components, of magnitudes 3.8 and 5.7. 
Epsilon (¢€) Volantis ® A double star with 4th- | CHAMAELEON MEBSO 
and 7th-magnitude components that can be | a Ge Bh |. 2h 
| 9 
divided with a small telescope. : 2 
Width | Depth | Area 14] square degrees | Size ranking 76th | 


| Abbreviation Vul | Geniti\ 


: sct in sky < ( 
ve Vulpeculae | Highest in sky at 10 pm 


\ugust to September 


VULPECULA 
Vulpecula is in the Milky Way, to the south of Cygnus. 
When it was introduced in the late 17th century by 


the Polish astronomer Johannes Hevellius, it was 


named Vulpecula cum Anser (the Fox and Goose). Its 
} 


brightest star is Alpha (a) Vulpeculae, magnitude 4.4. | 
O THI 
FOX 
O O 
FULLY VISIBLI BROCCHI’S CLUSTER 
IO N-61°S L _ J 1) pen cluster | hy Wi n part 
FEATURES OF INTERES1 ft Vulpecula, within the dreision mM the 
“= Wilky Way known as the Cygnus Rift 
\127 (The Dumbbell Nebula) A® A large Mik) ee alka is K 
planetary nebula, appearing through binocular — - : ; 
1 rounded patcl wmout 1 quarter the 1z7e Of 21 20! | | 
Moon. Its twin-lobed shape, which CYGNUS 
+30 
*xplain pop { ) in De Ss Nn itl | | 
" DE Tt wodefra » jares ip t Or O! } 
photograph. It is about 1,000 light years awa 31 23-015 
: | L_ 
° . ‘ ; rr 30 
Brocchi’s Cluster (Collinder 399, The oO 
. F | 13 
(Coathanger) @ \n unusual ope! 1USCTCI VULPECULA M27 (he Nee 
+20° 42  Brocchi’s 
[ yas to tind WV th bine lial It QO] [ 29 Cluster 
yf six stars of 6th and 7th magnitudes PEGASUS : 
DELPHINUS SAGITTA 
I ) I I I h ( h Cel | | Oo 
f , p 
AQUILA 


Jeptl Wea 268 square degrees Ze Tans S55th 
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MONTHLY SKY GUIDES 


How THIS SECTION WORKS 


HIS SECTION INCLUDES detailed by a double-page feature, which looks at 
sky charts for every month of the interesting celestial phenomena and uses 
year, with a separate chart for each simplified charts to assist in identifying 


hemisphere. Each month is introduced — prominent stars and constellations. 


USING THE CHARTS 

Both the introductory charts (see below) and 
the whole-sky charts (see opposite) show 
the night sky as it appears from latitudes 
60-20°N (northern hemisphere) and 0—40°S 
(southern hemisphere). Use the world map 
(right) to identify your own latitude and 
associated colour code, then decide which 
hemisphere map is best for you. You can 
then use the colour-coded lines and crosses 
on all charts to identify the viewing horizon =A FINDING YOUR COLOUR CODE 

and zenith (point overhead) for your latitude. — Use this map to identify the colour of the latitude 


Compared with the whole-sky charts, the line nearest to your geographical location. Bear in 
introductory charts show a simplified and mind that 10 degrees difference in latitude will 
less detailed view of the night sky. have little effect on the stars you can actually see. 


: : : photograph of easily 
times of sunrise and recognizable star pattern key to Star 
sunset in mid-month or bright deep-sky object © magnitudes 


clocks indicate times 
at which charts apply 
(see panel opposite) e 


panel refers to 
objects shown on 
whole-sky charts on 


text draws attention to 
© following pages 


bright stars and 
prominent constellations 
visible in the month @ 


\ 
+ Ree ad tm (8) Un Wed wenn 2) ter (7 
Dune) [mee sat ome tw O 


NOKTHERN LATER DES 
* Losin NowtH I ine ie 


@ descriptions of 
stars and deep-sky 
charts show all stars objects 
brighter than magnitude 
3.0 and a selection of 


@ cross-references to 
constellation patterns ; 


well-placed features 
described under 
other months 


colour-coded lines 
define view from 
zenith to eastern 
and western 
NOPIZONS @ 


@ description of 
bright meteor 
showers (not 
shown on charts) 


A INTRODUCTION ‘TO ‘THE MONTH 
A variety of features on these pages introduce 
whatever 1s of interest in the month. The maps 
are to be held vertically, and show the view 
ahead and to the sides, facing north or south. 


COMPASS 
directione 


colour-coded horizon lines & © lipli 
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HOW TO USE THE WHOLE-SKY CHARTS 
10 view the sky to the south, hold the book flat with 
the SOUTH label (at the edge of the chart) nearest 
your body. Your colour-coded line (around the near 
edge of the chart) indicates the horizon in front of 
you; the cross near the chart centre represents the 
zenith (the point directly 
overhead). The area of the 
chart beyond your zenith 

represents the sky to the 
north; to view this, turn 
the book around. 


STAR-MOTION DIAGRAMS 


SOUTHERN 
HEMISPHERE 


NORTHERN 
HEMISPHERE 


Next to each whole-sky chart is a diagram 
showing the direction in which the stars 
appear to move as the night progresses. 
‘The arrows show a general motion from 
east to west, due to the Earth’s rotation, 
but circumpolar stars (at one end of each 
chart, as shown by the diagram) rotate 
around one of the 
celestial poles 
without setting. 


when looking 
south, hold right- 
hand edge of book 


nearest to you 


WHMDES AUGUST © 186 


= star-motion 
WHOLE-SkY diagram (see above) 


CHART > 
chart shows all 


stars brighter than 
magnitude 5.0 


MONTHLY SKY ¢ 


colour-coded horizon 
lines for use when 
facing south 


ecliptic (useful for 


all 88 constellation ! 
7 ag . locating planets) 


patterns are plotted 


on the charts Milky Way 


symbol for deep- 
sky object 
centre of chart shows 
colour-coded sky directly overhead 
crosses indicate ; 
zeniths from 
various latitudes sides of chart show stars 
-e visible to east and west 


compass direction 


table shows times when 


colour-coded horizon e 


lines for use when 
facing north 


WHOLE-SKN 
CHART 
Li 


key to star 
magnitudes 


chart is applicable 
@ (see panel below) 


key to deep-sky 
olyects 


TIME 


The charts for a particular month show the 
sky as it appears at 10 PM in mid-month — 
that is, at 10 PM standard (Std) time for a 


particular time zone. When daylight-saving 
time (DST or summer time) is in use, they 
show the sky as it appears one hour later. 
The sky will look the same at 11 PM at the 
start of the month and at 9 PM at the end 


of the month as it does at 10 PM in mid- 
month. If you wish to look at the sky at a 
different time, you will need to use charts 
shown under a different month: for every 
two hours of time before or after 10 PM, go 
one month backwards or forwards. So, if 
you want to look at the sky at midnight on 
15 January, turn to the chart for February. 
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JANUARY 


SUNRISE AND SUNSET ON 15 JANUARY 


ANUARY EVENING SKIES are the most magnificent | Latitude Suniiaa Suneet 

of the year, with Orion surrounded by a host of 60°N 08.50 15.30 

# is : Pe °N 07.20 17.00 

stars, inc a , the brightest of all. Krom oat 

bright stars, including Sirlus, the brightest | ory 5340 7 a6 
southern latitudes, Canopus, the second-brightest s eT “sun ee 

star, and the nearby small galaxy known as the Large 20°S 05.30 18.50 

40°S 04.50 19.30 


Magellanic Cloud add to the richness of the scene. 


1 January Std time ©) DST () | 48 January Std time @) DST @) 


NORTHERN LATITUDES Zea 


with Cepheus beneath it. Capella ts 


Capella 


30 January Std time @) DS'T 


\ 
¢ LOOKING NORTH The saucepan shape of LOOKING 
the Plough (or Big Dipper) stands on its handle ais NORTH 
to the right of Polaris, the Pole Star. ‘he AURIGA 4" GEM) ~ 
W-shape of Cassiopeia is to Polaris’s left, Castor a» 


“Pollux — 


~ 


almost overhead. Leo rises in the Pua PERSEUS 40" % ‘ 
northeast, while the Great Square CANCER 
of Pegasus sets in the northwest. we 
¢ LOOKING SOUTH URSA x 
ats d CASSIOPEIA MAJOR 
Magnificent Orion commands y 
‘ ‘ ANDROMEDA Polaris 4 
centre stage, to the right of PISCES URSA. Plough Regulus 
his dogs, marked by Sirius (in / CEPHEUS , 
Canis Major) and Procyon (in / /° pe@asus 
Canis Minor). Aldebaran glints = ory: 
; : ‘ | “ rs 
above and to the right of Orion, || She ty 
with the Pleiades cluster (see { Deneb Horizon 40N 2S 
p.147) higher and further to the > CYGNUS BOOTES a 
right. Nearly overhead are Castor ESy Vega pore 
and Pollux, along with Capella. HERCULES 
‘ ry 8 T rgxwry. ‘ 
SOUTHERN LATITUDES 7 
® LOOKING NORTH Orion stands high, with ote 
' ' : LOOKING 
Capella and the other stars of Auriga closer to NORTH 
the northern horizon. Brilliante Sirtus and CANIS 
oe So 208 
Procyon are visible to Orion’s right, MAJOR 
Aldebaran and the stars of ‘Laurus Rigel Sirius 
are to the lower left of Orion, with ERIDANUS ¥ Biri 
t 
Castor and Pollux to Orion’s lower ORION MONCCERSS 
night, in the northeast. Perseus ae fe Betelgeuse , 
sets in the northwest. TAURUS Aldebaran a <* 
© LOOKING SOUTH Canopus aril 
is high in the south, with Sirius EMINI ae 
above it, almost overhead. / ARIES tr psc Pollux” fog, 
/ en 
Lower down, to the southwest, Rate Castor 
apella : 
\chernar marks the end of the | PISCES . Morison sors 
celestial river, Eridanus. Just PERSEUS 
below Canopus is the Large | i i LEO 3 
' ‘ : ortson 20S ‘ 
Magellanic Cloud (LMC); the - URSA Bia 
Small Magellanic Cloud (SMC) 1, ANDROMEDA CASSIOPEIA MAJOR so 
is to its lower right (see p.149), Horison 0? Plough . 
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ORION’S BELT 

The three stars at the 
centre of this picture form 
a distinctive line that 
marks the belt of Orion, 
the hunter (pp.114—15). 
They are (from left to 
right): Delta (6) Orionis 
(also known as Mintaka), 
Epsilon (€) Orionis 
(Alnilam), and Zeta (C) 
Orionis (Alnitak). 


WHOLE-SKY 
CHARTS 


1 2 3 
LOOKING 
Capella SOUTH 
40°N PERSEUS 
AURIGA 
Castor = GEMINI 
Pollux 20°N TAURUS 
Aldebaran 
Betelgeuse ARIES 
git CANCER ORION 
ra Procyon 
MONOCEROS 
— Sirius Rigel PISCES 
Regulus 
HYDRA CANIS ERIDANUS 
MAJOR CETUS 
Horizon 60°" 
PUPPIS 
Horizon 40°N 
Canopus 
fr 4 4, fost 
1§ 7 Veoy 20°) VELA PICTOR PHOENIX Wi 
CARINA 
ORION LOOKING 
SOUTH 
Rigel 
Sirius 20°S g 
MONOCEROS CANIS 
MAJOR 
40°S 
ERIDANUS 
PUPPIS 
Canopus 
PICTOR 
VELA Achernar Pare 
CARINA a 
PHOENIX 
HYDRA 
Horizon 0 
CRUX TUCANA 
OCTANS AQUARIUS 
6 Centauri GRUS 
Hortzon 20°S 
] CENTAURUS a Centauri PAVO Fomalhaut 
ls7 WY 


ARA Horizon 40°S 


JANUARY FEATURES 


[J] M42 (ORION). This 
diffuse nebula forms part of 
the sword that hangs from 
Orion’s belt. It is one of the 
most celebrated objects in 
the entire sky and the most 
prominent of all nebulae, 
being visible to the naked 
eye under good conditions 
as a hazy, milky white or 
greenish patch, although tt 1s 
better seen with binoculars. 
A huge cloud of dust and 
gas, M42 consists mainly of 
hydrogen gas, which shows 
as a reddish colour on photo- 
graphs. It glows by the light 
of a star that formed within 
it, Theta-1 (6') Orionis, also 
called the ‘Irapezium since it 
in fact consists of four stars, 
visible through a small tele- 


scope. See also pp. 114-15. 


ALSO VISIBLE 
Castor (p.151) 
“"» M36, M37, and M38 
(p.211) 
“2 M41 (p.151) 
v2 M44 (p.157) 
] NGC 2244 (p.151) 
The Hyades and Pleiades 
(p.211) 


JANUARY METEORS 
THE QUADRANTIDS. This 


shower, visible to northern 


hemisphere observers only, 
appears in the first week 

of January, radiating from 
northern Boétes, near the 
handle of the Plough. ‘Vhis 
area was once known as the 
constellation of Quadrans, 
hence the show er’s name 
Activity reaches about 100 
meteors an hour on 3 and 


+ January, but the peak ts 


short lived, the meteors are 
usually faint, and the radiant 
does not rise very high until 


ifter midnight 


~ 
4 
4 


UID! 


. 
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Star magnitudes 


ZENA 


TRIANGULUM 7 40°N 
Capella LEO 
AURIGA 
LYNX 
PERSEUS LEO 
ANDROMEDA # MINOR 
N.O9 + 60°N 
M31 869 
884 
CAMELOPARDALIS “ee 
CASSIOPEIA ee 
BERENICES 
Plough CANES 
Polar VENATICI 
Olars 
= 4 
~ Delta Cephei URSA 2 
LACERTA ™ MINOR “fit 
Mizar v A 
CEPHEUS Ay: | 
a ai S 
: t = \ Uf 
Deneb AY 
DRACO Ay 
CYGNUS BOOTES 
Cygnus Rift 
CORONA 
Epsilon Lyrae BOREALIS 
— Vega HERCULES 
LYRA M13 
Date Std Time DST 
NORTH 7 ) p 
Deep-sky objects (Galaxy Globular Open Diffuse 


cluster 
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Zenith 


LEPUS ‘20°S 


| ERIDANUS CANIS Sirius 
| MAJOR 
Rigel 
CETUS 
M42 
, MONOCEROS 
O° E 
er ORION —— 2244 Procyon 
CANIS 
<a, Betelgeuse SaNOR 
“CO 
Hyades Aldebaran 
ARIES TAURUS 
Pleiades GEMINI 
TRIANGULUM 
Pollux 
M37 Castor 
ANDROMEDA M36 
M38 
AURIGA : 
2 M31 ws 
a PERSEUS Capella Horiz” 
“a LYNX 
> 869 
884 
- CAMELOPARDALIS ‘ 
— pi 20" 
+ é CASSIOPEIA eed — Horixon 
i, |3 
Ne) s 
A y - 
a Ste 
OF |s | 
O cS ~ On’ 
am Ss Horts 
a wi NORTH 


Star magnitudes 


Deep-sky objects Galaxy 


SEXTANS 
HYDRA 
Regulus 
CANCER LEO 
~ M44 
LEO 
MINOR 
a 
URSA 
MAJOR 
Date Std Time 
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FEBRUARY 


IRIUS, the brightest star, is visible in the evening 
sky at all latitudes, while observers in the south 
can also see Canopus, the second-brightest star. High 
in southern skies are the three constellations — Carina, 
Puppts, and Vela — that the ancient Greeks regarded as 
one: Argo Navis, the ship of Jason and the Argonauts. 


SUNRISE AND SUNSET ON 15 FEBRUARY 


Latitude 
60°N 
40°N 
20°N 

0° 
20°S 
40°S 


Sunrise 
07.40 
06.50 
06.30 
06.10 
05.50 
05.30 


Sunset 
16.50 
17.40 
18.00 
18.20 
18.40 
19.00 


1 February Std time @) DST ay 15 February Std time @) DST @) 1 March Std time @) DST @) 
ry. ns | r ry. mY | 
NORTHERN LATITUDES Zenith 
¢ LOOKING NORTH Perseus and Cassiopeia LOOKING 
are easy to find in the northwest, with the BEMIS Paton NORTH 
) / ; Castor 
bright star Capella in Auriga above them. 40°N 
The familiar seven-star outline of the i ea 
Plough (or Big Dipper) is the main _AURIGA Aes, 
feature in the northeast. Due north, Aldebaran 60'N | LEO 
the faint constellations Cepheus TAURUS Sapeta er \ 
and Draco skim the horizon. eK . : 
, tr ’ ia a “ y / 
* LOOKING SOUTH Orion CU i? ati ca ee ae 
and ‘Laurus are prominent in the vs palate tee MAJOR 
ee olaris 
southwest. Sirius, the brightest CEyus cassiopeia. “NOR 
star in the sky, lies almost due ARIES 
La. ‘aaa / CEPHEUS 
south, with Procyon above and j ANDROMEDA DRACO 
ligh tC | Horisen 20°N pee 
slightly to its left. Castor and 
Pollux, the two brightest stars BOOTES 
a Viwentve aa 5 PISCES | 
In Gemini, are overhead, with Yt Hortson 40°N 
Cancer to their left. In the ly. PEGASUS Deneb 
- ar eae ; Bo. CYGNUS Vega 
southeast, the distinctive shape S7 ¥ HERCULES 
of Leo is becoming well placed. Horizon 60"N 
& try. ‘ T ruvargs ~ 
SOUTHERN LATY1 UDES ‘ia 
¢ LOOKING NORTH Castor and Pollux ae 
cated LOOKING 
in Gemini lie due north, with Procyon in PUPPIS NORTH 
Canis Minor above them. Sirius shines CANIS 08 
near the zenith. ‘Vhe stars of Orion and MAJOR 
laurus are prominently placed in the Sirius 
northwest, while Leo follows © . MONOCEROS 
into the northeastert k | a oes . 
ASTCIN SKY, Rigel 
alg ph patton Procyon HYDRA 
© LOOKING SOUTH lhe three : 
parts of Argo Navis, the ship of 4) a CANCER XY 
the Argonauts, are easily seen: Regulus >" a 
Carina, the keel (with its ERIDANUS GEMINI Polls ihe 
Aldebaran Castor 
brightest star Canopus); Puppis 
3 : TAURUS LEO 
the stern; and Vela, the sails. AURIGA 
in between them. Achernar he 
lp Nessie rat, IN Capella ony, VIRGO eae 
Eridanus, lies in the southwest @@Tus OM dors 
with the Magellanic Clouds ARIES PERSEUS \ 
ni ripe . 
close by (sce p.155). In the narra ‘ 
ly Plough URSA 0 
southeast, Centaurus and Crux Ls M Horo. no 
(the Southern Cross) are rising, Polaris . 
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THE WINTER TRIANGLE 

Three brilliant stars in separate 
constellations form an equilateral 
triangle in the skies of northern 
winter and southern summer. 
Sirius in Canis Major forms the 
southern apex, while Betelgeuse 
(top right) in Orion and Procyon 
(top left) in Canis Minor complete 
the figure. The Winter ‘Iriangle 
straddles the celestial equator, and 
is Clearly visible from all latitudes. 


WHOLE-SKY 
CHARTS 


Star magnitudes = 0 1 2 3 
LOOKING 
Gacick SOUTH 
URSA . - Capella 
MAJOR am 
Castor 
Pollux GEMINI 
Des 4i: HS 
LEO oe CANCER ae 
ee Aldebaran 
yh Procyon 
Los Regulus Betelgeuse soln Sy 
Lo MONOCEROS 
A ¥ ORION 
; /, HYDRA CANIS Sirius ’ 
ey MAJOR Rigel 
\iRGO ERIDANUS 
i / Horizon 69% 
/ PUPPIS CETUS 
\ 
/ \ 
oa 4 ea Se Horizon 40°N } 
VELA 
i I< Canopus << 5 
/ PICTOR N 
CARINA yon 20°! 
LOOKING 
MONOCEROS SOUTH 
ae Sirius ORION 
CANIS 
PUPPIS MAJOR Rigel 
40'S 
HYDRA 
ee VELA Canopus 
e 
of CARINA —- PICTOR ae 
af CRUX 
> CENTAURUS 
VIRGO : Achernar Hop. 
B Centauri “Ton ge CETUS 
J Spica x OCTANS : 
& o Centauri PHOENIX 
j x TUCANA Horizon 20°S 
= S 
J = LUPUS ised Y 
Is7 ARA GRUS  —_ 


Horit 
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CASTOR (GEMINI). This 
star, also Known as Alpha 
(a) Geminorum, can be seen 
as a close double through a 
telescope with magnification 
of about 100 times. ‘The two 
stars orbit each other about 
every 470 years. There are 
other stars connected to 
Castor by gravity, too, 
completing a family of six 
stars in all, including a pair of 
faint red dwarfs. All six stars 
formed from the same cloud 
of gas. See also p.96. 


we M41 (CANIS MAJOR). 
Observers in high northern 
latitudes often overlook this 
open cluster four degrees 
south of Sirius because from 
their locations it hes close to 
the horizon. However, it 1s 
easy to see with binoculars 
and can be detected with the 
naked eye under favourable 
conditions. See also p.74. 

a NGC 2244 
(MONOCEROS). The 
brightest members of this 
large open cluster are easily 
visible through binoculars. 
‘The stars are arranged ina 
rectangle, but the brightest 
of them, 6th-magnitude 12 
\lonocerotis, is a foreground 
objec t. The cluster lies at the 
centre of the Rosette Nebula 
(NGC 


loop of gas that shows up 


927 
sf). 


22 a tlower-like 


well only on photographs. 
See also pp. 110-11. 


ALSO VISIBLE 
“> M36, M37, and M38 
(p.211) 
M42 (p.145) 
ws M44 (p.157) 
NGC 3372 (p.157) 
“ IC 2602 (p.157) 
The Hyades and Pleiades 
(p.211) 
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Zenith 


\ T 20" 
\ Sirius VIRGO 
\\ Rigel CANIS 
wy" CETUS ERIDANUS MAJOR 
fy. M42 MONOCEROS SEXTANS 
\ HYDRA 
\ oO 0° 
\ ORION . 
2244 
Betelgeuse Procyon 
Sx. CANIS 
“4% TAURUS MINOR Regulus 
ty Hyades _ Aldebaran CANCER LEO 
ARIES \. = COMA 
‘Rleiades Wak BERENICES 
o GEMINI 
TRIANGULUM M36 Pollux LEO 
Ps IO 6 M37 Castor 
XN ss MINOR 
OY M38 > 
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o) Capell Tal en, es — JENATICI & 
Ss, PERSEUS stot OM Hera tO VENATIC! 
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ee ay Mizar 
' 869 agi aa 
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nd _ 3 
Awe 
irl — ra} 
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a 


MARCH 


1 March Std time @) DST @) 


NORTHERN LATITUDES 


¢ LOOKING NORTH The Plough (or Big 
Dipper) stands high in the northeast. Its bow] 
opens downwards, towards Polaris, while 
its handle points east to Arcturus, whose 
rising signals the arrival of spring. 
Capella is the most prominent star 

in the northwest, with Perseus 


GEMINI 


and Cassiopeia now sinking low AURIGA 
towards the western horizon. 
¢ LOOKING SOUTH Leo, 
shaped like a crouching lion, 
lies due south, with the fainter / 


Niphir 


s 
/ Aldebaran 
stars of Cancer to its right. 

; rag TAURUS =." N 
Virgo, with its brightest star Horse” = 
Spica, is rising in the southeast, 


while Orion and the other stars 


ARIES 
Horizon 40°N 


of winter depart in the south- I, Yor 
*S'7> 


yee : 7, 
West. Situs appears to twinkle "60% 


above the southwestern horizon. 


15 :Maren Std time @) DST @) 


Capella 


SUNRISE AND SUNSET ON 15 MARCH 
AY AND NIGHT become nearly equal in length the | ¢ 
world over as the equinox approaches, around 

21 March, the start of northern spring and southern 

autumn. Orion and the bright stars around it are in the 

west, While from southern latitudes rich fields of stars, 
from Carina to Centaurus, lie south and southeast. 


atitude Sunrise Sunset 
60°N 06.20 18.00 
40°N 06.10 18.10 
20°N 06.10 18.10 

O° 06.10 18.10 
20°S 06.00 18.20 
40°S 06.00 18.20 


Zenith 
20°N 


4N 


Pollux ane 
Castor 


60°N 


LEO 


URSA 
MAJOR 


Plough 


URSA 


MINOR 


Polaris 


PERSEUS 


CEPHEUS 


CASSIOPEIA 


DRACO 


Vega 


Deneb 


ANDROMEDA 


CYGNUS 


30 March Sed time @) DST) 


LOOKING 
NORTH 


HERCULES 
SERPENS _ 
CAPUT — 


\ ns 


‘ ro . ~ 
SOUTHERN LATITUDES 
© LOOKING NORTH The zodiacal 
constellations of Gemini, Cancer, and 
Leo follow each other across the sky from 
northwest to northeast. The faint stars 


around the head of Elydra are high in CANIS 


the north. Arcturus can just be seen MAJOR 


Sirius 
above the northeastern horizon, 
heralding the change of season. 


® LOOKING SOUTH Carina 


MONOCEROS 
and Vela, which lie almost due 


Rigel Betelgeuse 


ORION 


south, are densely packed with 
stars. Sirius, Canopus, and the 
Large Magellanic Cloud (see 
p.161) he to the southwest. In 


the southeast, Centaurus and Aldebaran 


AURIGA 


Crux (the Southern Cross) are 
nsing. Orion is sinking in the | TAURUS 


| 
west, while Virgo and the other “sy 


stars of winter enter from the east. 


PUPPIS 


GEMINI 


20°S 


HYDRA 


o 


Procyon 


CANCER 


Pollux 
Castor 


Horisan 40S 


Horizon 20°S 


Capella 


Mt Orson 


Keliptic 
Regulus 


LEO 


Plough iyi 


DRACO 


LOOKING 
NORTH 


VIRGO ‘ \ 


Arcturus 


BOOTES 
pe 
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THE FALSE CROSS 
Four stars in the adjacent 
constellations Carina and 


sometimes mistaken for 
the smaller but brighter 
true Southern Cross. ‘The 
stars are Kappa (Kk) and 
Delta (5) Velorum (top 
left and right) and Iota (1) 
and Epsilon (€) Carinae 
(bottom left and right). 
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WHOLE-SKY 
CHARTS 


Vela form the False Cross, 


ee magnitudes et 0 1 2 3 
LOOKING 
URSA Sol TH 
MAJOR 
40°N 
Castor 
20°N Pollux 
LEO Ediptic GEMINI 
Regulus CANCER 
BOOTES p 
rocyon 
Betelgeuse 
Arcturus MONOCEROS ¥ 
HYDRA Aldebaran 
VIRGO Spica Horizon 60°N Sirius ORION 
PUPPIS canis Pigel 
MAJOR 
Horizon 40°N VELA ERIDANUS 
yy, LIBRA CENTAURUS 
Yory ‘ aN 
KS “8 20n, CRUX \ 
/ CARINA Canopus 
LOOKING 
SOUTH 
20°S MONOCEROS 
RA 
ny PUPPIS 
CANIS 
40'S MAJOR 
Sirius 
VELA 
Spica CENTAURUS 
; RION 
/RGO CARINA Canopus Sos 
= CRUX Rigel 
& PICTOR 
= B Centauri 
<x 
o Centauri H 
LUPUS mcs 2 ERIDANUS 
OCTANS 
LIBRA 
SCORPIUS Horizon 20°8 Achernar 
ARA 
B, Antares PAVO ac 
aed, TUCANA PHOENIX Ww 


Horizon 40°S 
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“2 M44 (CANCER). Cancer, 
the faintest constellation of 
the zodiac, contains a major 
attraction: the open cluster 
M44, popularly known as 
Praesepe or the Beehive. 
Binoculars show it as a 
rounded patch of faint stars, 
resembling a swarm of bees. 
It can be detected with the 
naked eye in country skies. 
‘The stars Gamma (y) and 
Delta (6) Cancri, to the north 
and south of the cluster, 
were visualized in ancient 
times as donkeys feeding 


at a manger. See also p.72. 


LJ] NGC 3372 (CARINA). 
‘This diffuse nebula, which 
contains the 5th-magnitude 
star Eta ())) Carinae, is 
commonly known as the Eta 
Carinae Nebula. On dark 
nights it can be seen with 
the naked eye, appearing 

as a particularly bright patch 
in the Milky Way. Its large 
size makes it ideal for 
observation through 
binoculars. A dark, V-shaped 
lane of dust runs through tt. 
See also pp./76 dds 

“2 IC 2602 (CARINA). 

his bright open Stal cluster, 
popularly termed the 
Southern Pleiades, consists 
of a handful of naked-eye 
stars, the brightest ot 

which ts ‘Vheta (8) Carinae, 
magnitude 2.7. Binoculars 
show about two dozen stars. 


See also pp.76—77 


ALSO VISIBLE 


\crux (p 163) 
Castor (p.151) 


“> M36, M37, and M38 


(p.211) 
M41 (p.151) 
M42 (p.145) 


w NGC 4755 (p.163) 
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APRIL 


SUNRISE AND SUNSET ON 15 APRIL 


\WLIGHESAVING ‘TIME IS in use In most northern loanaae Sannan Sarai | 

latitudes, while darkness now arrives earlier in 60°N 04.40 19.20 
the south. ‘Vhe Plough (or Big Dipper) is high in the ml cele a 
northern sky, Leo is prominent from all latitudes, and a a a 
the Milky Way, containing a wealth of bright stars, 1s 20°S 06.10 17.50 


well placed for observers in the southern hemisphere. —s aoa ah 


1 April Sed time @) DST @) | 15 April Std time @) DST @) 30 April Std time @) DST @) 


NORTHERN LATITUDES Zenith 


20"N 
¢ LOOKING NORTH The familiar shape of LOOKING 
the Plough (or Big Dipper) is almost overhead, Regulus NORTH 
the stars in its bowl pointing downwards 4ON 
ari ‘, ~I]q 3 1 Tie a ee 
to Polaris. Capella is in the northwest, LEO 
ee ees —_ Atay’ URSA Arcturus 
while to its right the constellations URSA ie 
Perseus and Cassiopeia sink low. CANC OPN 
In the east, Vega and Deneb lead i Gara Fee ae, . 8 
the stars of summer into view. & ollux Pe 
® LOOKING SOUTH Leo is vik > as URSA 
high in the south. Beneath it is GEMINI MINCE 
. peloton anise Amant ole Polaris 
the relatively blank area ot sky DRACO 
around Hydra. Left of Leo, in Elta 
apella 
the southeast, the bright star i hia ee. py CEEHEUS 
\rc ; ; Horizon 20°N Vega 
Arcturus is prominently placed, he : CASSIOPEIA . 
with Spica in Virgo closer to aa PERSEUS Deneb 
; ORION 
the horizon. Above the western (~ Aldebaran Horizon 4°N 
horizon, Cx é , 
orizon, Castor ind | ollux, in Tr TRUS CYGNUS 
Gemini, are still visible, with “7 ANDROMEDA 
Procyon just beneath them. — 
’ wre . rover ‘ 
SOUTHERN LATITUDES Zenith 
a Rinor M's 
° LOOKING NORTH Due north, Leo LOOKING 
resembles a lion lying on its back, while Nor TH 


Arcturus is prominent in the east, with 
Spica high above. Procyon remains on 


view in the northwest, as Castor and HYDRA 


Pollux, in Gemini, set beneath it. y 

The large but faint constellation re 

of Flydra arches overhead from 

northwest to northeast. / See \ 

® LOOKING SOUTH Clrux , — : 

(the Southern Cross) is high in Arcturus SERPENS 

the south with Vela and Carina 50h do et a 

to its right and Alpha (a) and ” Nocenos CANCER mm BOOTE : 

Beta (f3) Centauri to its left. | Pollux _Harizon 20-0 MAJOR : OPHIUCH 

Canopus ts in the southwest. renagsd Plough : 

the Large Magellanic Cloud stelgeuse mee te “es y HERCULES 

(LMC) to its lower left (see ORION = TUCO” mca e 

p.167). Sirius is almost due west Vass — sen 3 
URSA ys 


while Scorpius lies southeast. Morison i MINOR 
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What appears to be a hole 
in the Milky Way next to 
Crux (the Southern Cross) 
is in fact a huge cloud of 
dust that blots out light 
from the stars behind tt. 
‘This dark nebula, known 
as the Coalsack, 1s about 
60 light years in diameter, 
and is thought to lie about 
600 light years from us. 


Zenith 
60°N 
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ee ee LEO Castor 
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. “Me 
VIRGO CANCER 
HYDRA a, cal \ 
Spica Procyon 
MONOCEROS 
bl —Horizon ory _ = A 
\ 
PUPPIS Toa gon 
ee CENTAURUS Horizon 40°N ee joinus 
~~ CRUX VELA <N 
“4.6 SCORPIUS yN NY 
7 —_ B Centauri Horizo” “ ” 
EY diay MCARINA 
Zenith 
LOOKING 
SOUTH 
20°S 
VIRGO Spica ie 
HYDRA 
‘ 4S 
Ss —————— ‘\ 
- ~~ CENTAURUS wag se 
/ ae CRUX > 
‘LIBRA ~s aN 
rat. f Centauri Puppis MONOCEROS 
o Centauri CARINA 
Antares CANIS ivi 
RPIUS Fa RIOR 5 A 
______ Horizon 0” a \ 
__ -ARAT—COCTANS ~ PICTOR : 
sta PAVO _ Horizon 20°S ORION | 
SAGITTARIUS ERIDANUS Rigel 
Achernar 


¢ 
x Horizo” ~ 


THE COALSACK (CRUX) 


WHOLE-SKY 
CHARTS 
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ACRUX (CRUX). The 
brightest star in the Southern 
Cross, known as Acrux or 
Alpha (a) Crucis, is in fact 
a close double star. A small 
telescope will divide it into 
two sparkling points. A 
fainter star, Which is not 
related to the main pair, can 
be seen through binoculars. 
See also pp.86-87. 

“x NGC 4755 (CRUX). 
‘This open cluster, popularly 
known as the Jewel Box, ts 
visible to the naked eye as a 
hazy star, and 1s best viewed 
through binoculars or a small 
telescope. ‘The English 
astronomer Sir John 
Herschel described it in 

the 1830s as resembling “a 


casket of variously coloured 
precious stones”. Although 
it appears to lie next to the 
Coalsack (see photograph, 
above), it is in fact over 12 


times more distant. See also 
pp.86-87. 


ALSO VISIBLE 
Alpha (a) Centauri (p.169) 
Mizar (p.169) 

s M44 (p.157) 

“2 NGC 2244 (p.151) 
LJ NGC 3372 (p.157) 
<2 NGC $139 (p.169) 
<2 IC 2602 (p.157) 


APRIL METEORS 
THE LYRIDS. The Lyrid 
meteor shower, most easily 
seen from northern latitudes, 
reaches its peak around 21 
April. It is one of the poorer 
showers, with a maximum 
rate of only about 10 meteors 
an hour, but the meteors are 
fast, bright, and often leave 
trains. The radiant ts in the 
constellation Lyra, close to 
the bright star Vega. 
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Zenith 
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MAY 


SUNRISE AND SUNSET ON 15 MAY 


ENGTHENING TWILIGHT can make early evening | Latitude 
observing more difficult in northern latitudes, 6O°N 
where the sparkling stars of winter are being replaced sae 

by those of summer. In the southern hemisphere, this =e 
is the best time of year to see Crux (the Southern 20°S 
40°S 


Cross) and its “pointers”, Alpha and Beta Centaurt. 


Sunrise Sunset 
03.20 20.30 
04.40 19.10 
05.20 18.30 
05.50 18.00 
06.20 17.30 
07.00 17.00 


1 May Std time @) DST T} 


NORTHERN LATITUDES 


© LOOKING NORTH The Plough (or Big 
Dipper) stands almost overhead, while Cygnus 
and the bright star Vega climb higher in 

the northeast as a foretaste of summer. 

The faint constellation of Cepheus ts 

between Polaris and the northern 
horizon. Gemint is the last of the 
winter constellations to sink 
below the northwestern horizon. 
¢ LOOKING SOUTH The 
bright stars Arcturus in Bootes 
and Spica in Virgo are high in 
the south. Ophiuchus and both 
halves of Serpens occupy much 


URSA 


MAJOR 
LEO wg 


Plough 


Ee fiptic 


CANCER 
Pollux 
Castor 


GEMINI 


Capella 


of the southeastern sky, with Procyon 


Hercules above them. Leo \ AURIGA 


dominates the southwest, with I 
. fo, 
the largely blank area of sky / 


occupied by Hydra beneath tt. 


‘ wry. " ry. ry. x 
SOUTHERN LATITUDES 
© LOOKING NORTH Arcturus, in Bootes, 
glitters in the north, with Spica, in Virgo, 


nearly overhead. Hercules is close to 
the northeastern horizon, to the lower HYDRA 
nghe of Arcturus, while Ophiuchus 
and the two halves of Serpens cover 
much of the eastern sky. Leo is 
prominent in the northwest. 

® LOOKING SOUTH 

Centaurus and its adjoining LEO 
constellations dominate the Regulus 
southern sky, with Alpha (a) 


and Beta ($) Centaurt pointing s 


PERSEUS 


Zenith 
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40°N 


60°N 
DRACO 
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20°S$ 
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15 May Std time @) DST @) 30 May Std time @) DST @) 
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\ 
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towards Crux (the Southern 
Cross). While Canopus sets in 
the southwest, the well-stocked 
constellations Sagittarius and 
Scorpius are rising in the south- 


cast, a sign that winter is on its w; 
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THE PLOUGH 

‘The familiar shape of the 
Plough (or Big Dipper), 
formed by seven stars in 
Ursa Major (pp.136-37), 
iS a prominent sight in 
northern skies in spring. 
‘The second star in the 
handle, called Mizar, has 
a fainter partner, visible 
to observers with normal 


eyesight (see panel, right). 


LOOKING 


WHOLE-SKY 
CHARTS 


tae SouTH 
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BOOTES 
PN 
Arcturus ————— ; 
HERCULES a 
‘SERPENS 
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f VIRGO pape Regulus 
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/ HYDRA 
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ton 5, 
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LUPUS ies Bonositoe Horizon 40°N | 
SAGITTARIUS a8 
fy Centauri PN aN 
S'7 cy o Centauri VELA Horizo” oe WN 
VIRGO LOOKING 
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20°S 
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= Canopus 
eat Horizon 20°S8 P erate 
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IS ws Achernar SS 


PHOENIX Horizon 40° 
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ALPHA (a) CENTAURI. 
\ mere 4.3 light years away, 
this 1s the closest star to the 
Earth after the Sun. A small 
telescope reveals two yellow 
stars, the brighter of which 
is similar in temperature and 
brightness to the Sun. A 
third member of the family, 
Proxima Centauri, is much 
fainter. See also p.79. 

MIZAR (URSA MAJOR). 
‘The second star in the 
handle of the Plough, known 
as Mizar or Zeta (C) Ursae 
Majoris, is a wide double. Its 
companion, Alcor, is visible 
to the naked eye, while 
a small telescope shows 
another star, closer to 
Mizar. See also pp.136-37. 

NGC 5139 
(CENTAURUS). The largest 
and brightest globular cluster 
in the sky, also called Omega 
(@) Centauri, 1s visible to the 
naked eve as a hazy star. It 
is clearer through binoculars, 
and a small telescope shows 
the brightest of its LOO,Q000 


or more stars. See also p.79. 


ALSO VISIBLE 
Acrux (p.163) 
“7 M6 and M7 (p.175) 
=) M13 (p.175) 
2 M44 (p.157) 
“2 NGC 4755 (p.163) 


MAY METEORS 


\RIDS. 


‘These fast-moving, bright 


meteors, caused by dust trom 


Halley’s Comet, radiate from 
a point near the “water jar” 
in Aquarius, and are best 
seen trom southern latitudes. 
Activity begins in late April, 
peaks at about 35 meteors 


an hour in the tirst week of 


May, and ends in late May 
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JUNE 


SUNRISE AND SUNSET ON 15 JUNE 


IGHTS ARE AT THEIR SHORTEST and days at their | (atitude Sunvies Sunset 
longest in northern latitudes in June, and vice 60°N 02.40 21.20 
1 1 » ff; 40°N 04.30 19.30 
versa in the southern hemisphere. In the far north, 
=i : ; 20°N 05.20 18.40 
twilight is now permanent throughout the night, while 3 sea 18.00 
the winter skies of the south are dominated by a band 20°S 06.30 17.30 
of prominent constellations lying in the Milky Way. 40*S ee i 
1June Std time @) DST C) 15 June Std time @) DST @) 30 June Std time @) DST @) 
~ armnym ny % 
NORTHERN LATITUDES Zenith 
¢ LOOKING NORTH Ursa Minor (the Little LOOKING 
Bear) stands on its tail, and Draco arches above — HERCULES NORTH 
> ‘elect: » arke r Dollar} ; 
the north celestial pole, marked by Polaris. Bootes 
Ihe Plough (or Big Dipper) ts high , _* 
in the northwest. ‘lowards the east, 
the stars that form the Summer _ FN 
‘Triangle are in view: Vega, Deneb DRACO ge 
in Cygnus, and Altair in Aquila 
(far left of Looking South map). URSA cYenuaS> \ 
* LOOKING SOUTH ee et 
; , Deneb 
Hercules is high in the south- L Polaris 
east, with Vega to its left < 
ega to its lett ind / CEPHEUS 
Arcturus, in Bootes, to its right. ce 
. egulus 
Ophiuchus, Virgo, and both - Morizon yer, 
halves of Serpens are below [Se CASSIOPEIA ; 
them. Antares, in Scorpius, ____ Pollux Castor Capella _ <p Horizon 49°N- 
glints red above the southern CANGEH GEMINI RORS EO: ‘\ 
horizon, the faint stars of Librato “97 AURIGA PERSEUS » ye 
its right. Leo is setting in the west. Horizon 60° 
‘ 
1” x s ry. ry. XN 
SOUTHERN LATITUDES Zen 
t . T ia oe 4S 
a YOKING es I é —— and Tercules LOOKING 
are prominently placed a > nor ORT 
| : rina | ra most due north, LUPUS SCORPIUS NORTH 
wit h Virgo, Ophiuc hus, and both parts 20S Antares 
of Serpens above them. Antares HYDRA eee * 
(in Scorpius) is overhead. Altair ee LIBRA 
(in Aquila) and Vega are the most Spica o OPHIUCHUS 
prominent stars in the northeast. Ky . 
[Leo is setting in the northwest. | VIRGO CAPUT. 
® LOOKING SOUTH The { 
vilaes Ladae eens Arcturus 
constellations Sagittarius, Ara, HERCULES 
Scorpius, Lupus, Centaurus, » ; 
Crux (the Southern Cross), BOOTES Ne 
Carina, and Vela form a bright Altair 
band, from southeast to south- “49 Vega 4 
; ‘ Tory, 
WCST, api “NSE Sti . URSA ae 
ae nm oe eguive MAJOR veliitie ea 
) 1 ‘ ¢ . ’ . ‘ 
e Milky Way. The mightest Ls DRACO Horizon 20° 
stars along this band are Antares, | Plough Deneb 
Alpha (@) and Beta (fs) Ce Mh URSA v2 inom 5 
pra (OH) « a () Centauri, / MINOR CePHeus Hom ys 


and Acrux (see also p.179). 
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THE KEYSTONE 
(HERCULES) 

Four stars form a shape 
known as the Keystone 
that represents the pelvis 
of Hercules (pp.98 Y9) 
Clockwise from top lett, 
they are Pi (7), Eta ()), 
Zeta (C), 


Herculis 


ind Epsilon (€) 

Ihe star cluster 
\I13 (see panel, right) lies 
between Eta and Zeta 
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“* M6 (SCORPIUS). This 
open cluster and the nearby 
M7 lie near the “sting” in 
the tail of Scorpius, the 
scorpion. M6 can be seen 
with the naked eve and ts 
an impressive sight through 
binoculars. It is sometimes 
called the Butterfly Cluster 


because Its stars are arranged 


in the shape of a butterfly 
with open wings. See also 


pp.126 =F 


“ M7 (SCORPIUS). This 
open cluster appears to the 
naked eye as a bright pate h 
in front of dense fields of 
stars in the Milky Way, and 
Is a superb sight when seen 
through binoculars. It is 
larger and brighter than its 
neighbour M6, being less 
than half the distance from 
us (800 light years, compared 
with 2,000 light years for 
\I6). See alsc pp 126=—2/ 


M13 (HERCULES). 
his is the most prominent 
elobular cluster in northern 
skies; even so, it is barely 
visible to the naked Cyc, 


ind trom urban 


eas it Can 


be seen only with the aid 


ot binoculars, through which 


ic resembles a glowing ball 


with a bright centre. It lies 


on one side of the Keystone 
ot Hercules (see photograph, 
one-third the way 


Kita (1) ind Zeta (C) 


Herculis. See ilso pp.98 99 


ibe VC). 


between 


ALSO VISIBLE 
Albireo (p.187 
Alpha (a) Centauri (p.169) 
Antares (p.181) 
Kipsilon (€) Lyrae (p.181) 
Mizar (p.169) 


MS (p.181) 
M22 (p.181 
M27 (p.19 
NGC 5139 (p.169 
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{is 


the rich southern constellations S 


Scorpius. Phe centre of our Galaxy is in Sagittarius, so 
the Milky Way star fields are particularly 
region. For southern observers, these constellations 
are almost overhead and dominate the scene. 


15 July Std time 


145ulY Std time @) DST eT) 
L 


NORTHERN LATITUDES 

¢ LOOKING NORTH Ursa Minor (the Little 
Bear) remains well placed, with Draco coiled 
around it. The Plough (or Big Dipper) ts 
in the northwest, with Cassiopeia and 
Cepheus tn the northeast. The Great 
Square of Pegasus 1s rising in the 


BOOT 


east, While Arcturus, in Bodéres, 
remains high in the west. 
® LOOKING SOUTH Due 


south, Ophiuchus ts entwined 


Arcturus 


by both halves of Serpens with 
Hercules above it. In the east, 
the Summer Triangle of Vega, 
Deneb, and Altair is well 
placed. Antares in Scorpius ts 
near the southern horizon, with iad 
Sagittarius visible to its left for I, 
observers in southerly locations. “ST 
Virgo is setting in the far west. 


HIS IS THE BEST TIME for northern observers to see 


JLY 


SUNRISE AND SUNSET ON 15 JULY 


Latitude Sunrise Sunset 

agittarius and 60°N 03.00 21.10 
40°N 04.40 19.30 

wees: a 20°N 05.30 18.40 
dense in this = a rer 
20°S 06.40 17.40 

40°S 07.20 16.50 


@&) pst &) 30 July Std time @) DST 


Le nith 
2N 
LOOKING 
NORTH 
HERCULES 
GN 


~~ Vega 
=e. 
CYGNUS oe 


Deneb 
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60° N 


DRACO 


URSA 
MINOR 


Polaris 


URSA 
MAJOR 


Plough CEPHEUS 


PEGASUS 
CASSIOPEIA 


Horizon 20°N ANDROMEDA 


\ 
\ 


PERSEUS 
Horizon 40°N 


Capella PISCES | 
GEMINI \ , Ne) 


Pollux Castor AURIGA 
Horizon 60°N 


’ re . Y ryoceres > Y , 
SOUTHERN LATITUDES 
© LOOKING NORTH Ophiuchus and both 
parts of Serpens are centrally placed, with 
\quila to their right. Hercules is closer to 
the northern horizon, midway between 
reddish Arcturus in the northwest and 
blue-white Vega in the north. ‘To 
the night of Vega, Cygnus ts rising. 
© LOOKING SOUTH Scorpius, 
shaped like a fish hook, and 
Sagittarius are almost OV erhead, Spica 
containing dense fields of stars / 

/ 

/ 

/ 

/ 
| VIRAGO 
Hor 


near the centre of our Galaxy, Arcturus 


‘lo the southwest, alony the 
star trail of the Milky Way 


(see pp. 184—85), are Centaurus 


S 
100 40” 


and Crux (the Southern Cross); Horizon 0S 


Virgo is setting further west. In 
I, 1, 
is 


‘ Ory 
the east, Capricornus, Aquarius, ay (yo 


and the star Fomalthaut are rising. 


BOOTES 
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THE GALACTIC 
CENTRE (SAGITTARIUS) 
From southern latitudes 
on July evenings, the 
centre of our Galaxy lies 
overhead, among dense 
Milky Way star fields in 
Sagittarius. Eight stars 
in Sagittarius (enclosed 
here in a rectangle) form 
a shape known as the 
‘Teapot (see pp.124—25). 
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ANTARES (SCORPIUS). 
Also known as Alpha (a) 
Scorpil, this is one of the 
largest stars visible to the 
naked eye. It is a red super- 
giant, around 500 times 
larger than the Sun. If it 
were placed where our Sun 
is, it would engulf the orbit 
of Mars. See also pp.126-27. 

EPSILON (€) LYRAE. 
Near the bright star Vega lies 
this remarkable multiple star. 
Binoculars, or even sharp 
eyesight, show that it is 
double. ‘Through a telescope, 
each of these stars is itself 
seen to be a close double, 
hence this star’s popular 
name, the Double Double. 
See also p.108. 

[} M8 (SAGITTARIUS). 
This diffuse nebula is visible 
to the naked eye in country 
skies and ts easy to find with 


binoculars. It is elongated in 
shape and is also called the 
Lagoon Nebula, the lagoon 
being a dark lane of dust 

that crosses its centre. M8 
contains NGC 6530, a cluster 
visible through binoculars. 
See also pp.124-2S. 


“) M22 (SAGITTARIUS). 
‘This globular cluster, which 
lies near the lid of the 
‘Teapot in Sagittarius, is rated 
the third best of its kind in 
the sky, after Omega (@) 
Centauri and 47 ‘lucanae. 

It can be seen as a hazy star 
with the naked eye, and 1s 
easy to find with binoculars. 
See also pp.124—25. 


ALSO VISIBLE 


Albireo (p.187) 
“> M6 and M7 (p.175) 
“2 M13 (p.175) 
2 M27 (p.193) 


The Cygnus Rift (p.187) 
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AUGUST 


HE BRIGHT STARS Altair, Deneb, and Vega form a 

prominent triangle that is well seen on August 
evenings from all but the most southerly latitudes. In 
the northern hemisphere, it is Known as the Summer 
‘Triangle. Another major sight for northern observers ts 
the Perseid meteor shower, visible in mid-month. 


——~— 
1 August Srd time @) DST @) 


NORTHERN LATITUDES 
© LOOKING NORTH The Plough (or Big 
Dipper) is in the northwest with Arcturus 
| to its left. The bowl of the Littke Dipper 
(in Ursa Minor) is to the left of Polaris, 
while to the right Cassiopeia appears HERCULES 
like a back-to-front letter E. Perseus 
is rising lower down, with Pegasus 
and Andromeda further east. 
® LOOKING SOUTH The SERPENS 
stars of the Summer Iriangle — pif gue pror em 
Vega, Deneb, and Altair — are MIN 
| overhead. The Milky Way (see URSA 
Arcturus 
pp. 188-89) runs southwest to MAJOR = Plough 


northeast, and seems to divide 


Vega 


DRACO 


* ry'N 
. . ‘ . ie. bs 
in two in Cygnus. Ophiuchus He 


and both parts of Serpens are \ Horizon 40°N 
in the west, with Sagittarius and yy Mlorieay 
Scorpius beneath them. Aquarius Sule 
and Capricornus are in the southeast. 


15 August Crd time @) DST @) 


SUNRISE AND SUNSET ON 15 AUGUST 


Latitude Sunrise 
60°N 04.10 
40°N 05.10 
20°N 05.40 

o° 06.00 
20°S 06.20 
40°S 06.50 


Zenith 
20°N 
4oN CYGNUS 


Deneb 


60°N 


CEPHEUS 


Sunset 
19.50 
17.00 
18.30 
18.10 
17.50 
17.20 
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from near the zenith, seems to split in 


: SERPENS 
Cygnus. Ophiuchus and both parts ot Aeros CAUDA 


Serpens dominate the western sky, SCOAPIVS 


In the northeast, the Great OPHIUCHUS 
Square of Pegasus ts rising. LIBRA 
© LOOKING SOUTH In the SERPENS 


CAPUT HERCULES 


| southeast, Achernar ts rising, 
with Fomalhaut above it and 
slightly to the left. Higher up VIRGO 


are Capricornus and Aquarius. 
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THE SUMMER TRIANGLE 

Three stars in three separate 
constellations form a large isosceles 
triangle, which is a familiar feature 
in skies of northern summer and 
autumn, and southern winter and 
spring. The brightest of the three 
is Vega (top right) in Lyra, followed 
by Altair (bottom) in Aquila, and 
Deneb (top left) in Cygnus. The 
Cygnus Rift (see panel, right) runs 
through the triangle. 
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AUGUST FEATURES 

ALBIREO (CYGNUS). 
This star, also Known as 
Beta (B) Cygni, is one of the 
most celebrated doubles in 
the sky, on account of the 
coloration of its component 
stars and the ease with which 
they may be separated. ‘The 
smallest of telescopes will 
show the stars; they appear 
amber and greenish, like two 
lamps in a celestial traffic 
light. See also p.88. 

THE CYGNUS RIFT 
(CYGNUS). This dark 
nebula, also Known as the 
Northern Coalsack, divides 
the Milky Way into two. It 
can be traced with the naked 
eye from Cygnus, through 
Aquila, and into Ophiuchus, 
where it broadens out. See 
also p.88. 


ALSO VISIBLE 
Antares (p.181) 
Delta (6) Cephei (p.193) 
Epsilon (¢€) Lyrae (p.181) 
L_] M8 (p.181) 
€) M13 (p.175) 
@) M22 (p.181) 
M27 (p.193) 
@ NGC 104 (p.193) 


AUGUST METEORS 
THE PERSEIDS. Observers 
in the northern hemisphere 


have an opportunity this 
month to see the finest 
meteor shower of the year, 
the Perseids, which radiate 
from near the Double 
Cluster (NGC 869 and 884) 
in Perseus (see p.118). ‘The 
meteors are bright, can flare 
up, and often leave trains. A 
peak of 75 or more meteors 
an hour is reached around 
12 August, and activity can 
be seen for at least a week 


either side of this date. 
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\YS AND NIGHTS BECOME EQUAL in length as the 
equinox approaches, around 23 September, 
marking the start of northern autumn and southern 
spring. Phe Great Square of Pegasus is well placed for 
observers in northern latitudes, while in the southern 
hemisphere the brightest stars are in the western sky. 


SEPTEMBER 


SUNRISE AND SUNSET ON 15 SEPTEMBER 


Latitude Sunrise Sunset 
60°N 05.30 18.20. | 
40°N 05.40 18.10 
20°N 05.50 18.00 

0° 05.50 18.00 
20°S 06.00 18.00 | 
40°S 06.00 17.50 


[ 
1 September Sed time @) DST €1)| 15 September sed time ©) DST @)] 30 September Sid time @) DST @) 
rm ~ ryuyerym a | 
NORTHERN LATITUDES Zenith 
© LOOKING NORTH The view to the north LOOKING 
contains relatively few bright stars this month. NORTH 
Cepheus ts due north, with Cassiopeia 4°N 
le ; GVGNUG. 6" oes PEGASUS > 
to its right. Andromeda and Pegasus are ore 
, ; ’ ' . ee Deneb 
high in the eastern sky, while Perseus oo 
is rising in the northeast, followed 60°N +. N 
:- Vega ANDROMEDA be N 
by Auriga. Draco and Hercules CEPHEUS 
are in the northwestern sky. | PISCES 
© LOOKING SOUTH Aquarius DRACO 
and Capricornus are centrally PACONEHS i RY 
: ursa_ Polaris ARIES 1S 
placed, with Fomalhaut below HERCULES 
io : / MINOR PERSEUS 
them. The Great Square of / 
Pegasus, with Pisces to its ry hi Harju 200 
; ; ; j Capella 
lower left, dominates the view | , 
act The & . Y Plough URSA ~~ TAURUS 
to the southeast. lhe Summer | ees gent AURIGA TAU 
Triangle of Altair, Deneb, and t Horizon WN ae 
Veva is almost overhead in the I, Arcturus Aidebaran <a 
southwest, while Ophiuchus and “oT Castor 2 Fee ie 
Serpens Cauda set further west. Horison 60°N - Pollux 
‘ "re . ' rygvyprys Py! 
SOUTHERN LATITUDES nas 
“0% ] ro ry ‘ 4s 
© LOOKING NOR PH The large triangle LOOKING 
formed by the bright stars Altair, Deneb, and NORTH 
Vega is prominent in the northwest. ‘The — Fomalhaut 
Great Square of Pegasus dominates the CAPRICORNUS 
northeastern sky, with Andromeda i 
AQUARIUS ~ 
closer to the horizon and Pisces o 
: ; SAGITTARIUS ’ 
further cast. Capricornus and ey. ~ ‘N 
oe AQUILA 2. ~ 
\quarius are almost overhe ad. SERPENS ae % 
Ophiuchus and Serpens Cauda CAUDA = 
are setting in the west, genus 
© LOOKING SOUTH / CYGNUS PEGASUS 
rn Sridanus ts ( PISCES 
Achernar in | ns nu 7 OPHIUCHUS oe q: 
prominent in the southeast, an / Vega Horison 40s \Wy 
otherwise fairly blank area of | 
ait ANDROMEDA . 
sky, with the Small Magellanic | HERCULES CASSIOPEIA Pest 
Cloud (SMC, see p. 197) to { Horison 20°8 | > 
ins night. Fomalhaut ts almost Ip DRACO CEPHEUS PERSEUS a 
overhead. Scorpius is in the south Es yh 
west, with Sagittarius above tt. Polaris Horixon 0” 
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MAGELLANIC CLOUD 
(TUCANA) 


and more distant of two 
irregularly shaped small 
own. ‘lo the naked eye, 

it looks like a cut-off part 


of the Milky Way. 


The 


104 (see panel, right). 
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[Chis is the smaller, fainter, 


galaxies accompanying Oul 


cluster to its right is NGC 
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DELTA (6) CEPHEL. 
‘This is the prototype of the 
Cepheid variable stars that 
are used for finding distances 
in space. Delta Cephet’s 
brightness rises and falls 
every 5 days as the star 
pulsates in size; at its peak, 
it is over twice as bright as 
when at its faintest. Changes 
in its brightness can be 
followed with the naked eye 
by comparing it with nearby 
stars of known magnitude. 
Delta Cephei ts also an 
attractive double star, having 
a fainter companion that Is 
visible with the smallest 


telescopes. See also p.dsd0. 


M27 (VULPECULA). 
The easiest planetary nebula 
to see with binoculars lies 
in the often-overlooked 
constellation of Vulpecula, 
midway between the bright 
stars Deneb and Altair. Its 
popular name, the Dumb- 
bell Nebula, comes from its 
Structure — mo;re like a bow 
tie than a dumbbell — but 
this is visible only through 


a telescope. See also p. 141. 


NGC 104 (TUCANA). 
\lso known as 47 ‘lucanae, 
this is the second most 
prominent globular cluster in 
the entire sky — only Omega 


(wm) Centauri is brighter. lo 


the naked Eve, it resembles 
a hazy star. It appears in 
the sky near the Small 


Magellanic Cloud (SMC) 


but is actually within out 


own Galaxy. See also p.135 


ALSO VISIBLE 
Albireo (p.187 
Epsilon (¢) Lyrae (p.181) 
M31 (p.199) 
“* NGC 869 and NGC S884 
(p 199 


The Cygnus Rift (p.1+ 
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OCTOBER 


HE ANDROMEDA GALAXY, M31. 1s almost overhead Latitude Svan 


SUNRISE AND SUNSET ON 15 OCTOBER 


Sunset 
for observers in northern latitudes, although 6O°N 06.40 16.50 
for those in the southern hemisphere it remains ends oe oh 
F ‘ ‘ mn + : 20°N 05.50 17.40 
disappointingly low. There are few bright stars on = eT i780 
display at this time of year, but the Great Square of 20°S 05.30 18.00 
Pegasus is easy to see from both hemispheres. a= we38 es 
1 October Std time @) DST C1) | 15 October Sed time @) DST @) | 30 October sed time @) DST A) 
NORTHERN LATITUDES Zenith 
¢ LOOKING NORTH The Milky Way arches TN LOOKING 
overhead from west to east (see pp.200-201). NORTH 
Cassiopeia is high up, above and to the left 40°N EISCES 
of Perseus. Capella and the other stars of ea Th 
Auriga are rising in the northeast along ha se seta se 
with Taurus, a foretaste of winter. 60°N Pe 
| The Summer Triangle can still be CYGNUS Deneb oN 
| seen in the west, with Altair lying CASSIOPEIA PERSEUS Me = \ 
in the southwestern sky (far right CEPHEUS Rect | 
of Looking South map). DOA i te TAURUS \ 
¢ LOOKING SOUTH High 7 ig ERTL Or He ic Canale 
in the south, the Great Square / DRACO = MINOR a 
Snag . / HERCULES \ 
of Pegasus is well placed, with / Hibeas se) vabeicn ‘i 
Andromeda above and to its | ORION 
left, almost overhead. Pisces Plough GEMINI 
lies to the left of Pegasus, and OPHIUCHUS URSA Horizon 40°N Castor _ “Betelgouse” ~ 
| Aquarius 1s to its lower right. It, antics MAJOR Pollux “ 
| Low in the south is Fomalhaut, “ST vis 
| with Cetus in the southeastern sky. Horizon 60°N 
SOUTHERN LATITUDES Zenith 
4's 
— ® LOOKING NORTH The Great Square of LOOKING 
Pegasus is centrally placed, with Andromeda Fomaihaut NORTH 
to its lower right. Pisces is above and to the 20°S 
right of Pegasus, with Aquarius above 
left, nearly overhead. Altair, Vega, and 
Deneb are setting in the northwest. AQUARIUS” 
Aldebaran and the other stars of oie «thee adhd 
‘Taurus are just starting to appear mee tea 
above the northeastern horizon, PEGASUS Abate adi ERIDANUS \ 
* LOOKING SOUTH / 4, * ‘ \ 
\chernar Is high in the south / Altair | 
cast with Canopus rising below / RQUILA ARIES 
it. The only other objects of CYGNUS Horison 40°S__ ANDROMEDA TAURUS \ 
| note in this relatively blank Deneb CASSIOPEIA \ 
area are the Large and Small OPHIUCHUS sme 
Magellanic Clouds (IMC and ' Horison 20S PERSEUS ~ 
SMC, see p.203). Low in the ly HERCULES Vega CEPHEUS ~~. 
southwestern sky, Sagittarius 1s “87 DRACO Capella AURIGA yh 


Hon Polaris 
following Scorpius below the horizon, — 
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ry - . ~ ™ + , 
THE GREAT SQUARE WHOLE-SKY 
OF PEGASUS x a 
lhe corners of this huge CHARTS 
square are marked by OCTOBER FEAT phen 
three stars in Pegasus and CTOBER FEATURES 
one In \ndromeda (top S M31 (ANDROMEDA). 
left). Despite the figure’s r 
e O G1STé 0 CC 
Ihe most distant object 
considerable size (about 
on dacines ena sida. lanes visible to the naked eye 1s a 
enoush to enclose O00 full spiral galaxy similar to our 
Moons). it contains few home galaxy. Also called the 
naked-eye stars Andromeda Galaxy, it can be 
seen with the naked eye tn 
Star magnitudes = 0 1 2 3 rural skies, but its full extent 
is better appreciated through 
binoculars. M31 1s more than 
2 million light years away, so 
LOOKING the light by which we now 
CASSIOPEIA SOUTH see it left when mankind’s 
ANDROMEDA #0°V ancestors still roamed the 
Deneb plains ot Africa. See also p.64. 
Sache “= NGC 869 AND NGC 
20°N Oo : , 
CYGNUS S84 (PERSEUS). 
ARIES eae Two open clusters, known 
PISCES e as the Double Cluster, mark 
“Upry " Y 
“= the hand of Perseus. When 
CETUS AQUARIUS Altair seen with the naked eye, the 
Aldebaran AQUILA pair resembles a knot that 
URUS appears brighter than the 
Fomalhaut , ; 
ORION o Way. 
fe) CAPRICORNUS //,,.. surrounding Milky Wa 
“On Oey, I‘hey are easy to see through 
GRUS ; ; 
PHOENIX binoculars. See also p.118. 
Rigel Horizon 40°N SERPENS 
y ERIDANUS SAGITTARIUS AUDA . 
Igy, Achernar EF WY? ALSO VISIBLE 
rizon 4 ° : * 
TUCANA - | Albireo (p.187) 
q : Delta (6) Cephei (p.193) 
M27 (p.193) 
& NGC 104 (p.193) 
ie | 1Al 7 ane 
LOOKING LI NGC 2070 (p.205) 
SOUTH The Cygnus Rift (p.187) 
ae AQUARIUS The Hyades and Pleiades 
zt’ 
4 (p.211) 
ZS | 
os j 
Fomalhaut S 
CETUS Ee 
~ OCTOBER METEORS 
PHOENIX CAPRICORNUS } — —_— - 
THE ORIONIDS. Radiating 
GRUS SSHILA from northern Orion, neat 
ERIDANUS Achernar | the border with Gemini, the 
TUCANA \ 
Orionids reach a peak of 
PAVO a 
about 2) meteors an hour 
SAGITTARIUS ) 
 OCTANS around 21 October. As this 
Ricel Horts08* ARA area of sky does not rise 
3 Seghl ea until late the showel IS best 
(Wee cece ie SCORPIUS rap . 
CANIS Horizon 20°S CARINA CENTAURUS OPHIUCHUS viewed after midnight. The 
MAJOR pyppis 8 Centauri © Centauri a tare Orionids are fast moving but 
/ ol 
lg, coe LUPUS WN faint. Like the Eta Aquarids 
Horizon 40°S CRUX of May, they are caused by 


dust from Halley’s Comet 
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NOVEMBER 


: SUNRISE AND SUNSET ON 15 NOVEMBER 
LI. THE constellations named after characters in Laude tn Sanaa 


the story of Perseus and Andromeda are on view 
this month — Perseus and Andromeda themselves, 
Cassiopeia and Cepheus, her parents, and Cetus, the 
sea monster from which she was saved by Perseus. In 
northern latitudes, daylight-saving time is at an end. 


60°N 08.00 
40°N 06.50 
20°N 06.10 
0° 05.40 
20°S 05.10 
40°S 04.40 


NORTHERN LATITUDES Lenith 


2 wa 
Sunset 
| 45.30 | 
16.40 
17.20 
17.50 
18.20 


18.50 


[ 
1 November Std time @) DST €F) | 15 November Grd time @) DST @) | 30 November Sed time @) DST 


20°N 
® LOOKING NORTH The Milky Way (see “<TSCES a. are. LOOKING 
pp.206—207) arches overhead from west to east. ARIES — NORTH 
Perseus, Andromeda, and Cassiopeia are WON ~ 
high up, with Cepheus beneath them. PEGASUS > 
Auriga, with its brightest star Capella, ANDROMEDA \ 
ee eee fo ~~ RSENS Aldebaran 
is high in the northeast, with Gemini ON 
below it. The Summer ‘Triangle of CASSIOPEIA TAURU 
Vega, Deneb, and Altair is now Capella AURIGA 
low in the northwestern sky. Cer teye ‘ORIO 
© LOOKING SOUTH Cetus een x 
Polaris \ 
| lies due south, flanked higher GEMINI 
‘ / URSA 
up by Aries and Andromeda. CYGNUS MINOR Cdn ,! \ 
' astor \ 
Pisces, Pegasus, and Aquarius | yp, Pola Ne 
dominate the sky to the west. Altair Vega DRACO binge Chon 2poy, Sy \ 
Ihe stars of winter are rising URSA ie 
' M , rocyen 
in the cast, among them Orion | PMO eae AON Pains 
and ‘Laurus, which contains red I, CANCER >. 
: atG 
\ldebaran and the Hyades and “S'7 HERCULES : LEO ae 
| F BOOTES Pa 
| Pleiades clusters (see p.207). -— 
‘ "re. . T raquywrag. NON 
~ SOUTHERN LATITUDES 
| ' . 4"S 
- ( : ‘on ‘e . a 
LOOKING NORTH ( CCUS IS almost ovel LOOKING 
| head, with Pisces and Aries below It, while NorTH 
| Perseus, Andromeda, and Cassiopeia are si 
eV a 
close to the northern horizon. Pegasus, Ee, 
. omalhaut 
(sre: are 4 CETUS 
with its Great Square, occupies most ERIDANUS 
of the northwestern sky. In the AQUARIUS o : 
northeast, Laurus is climbing into Kéliptic \ 
view, with Orion further cast, a 
; PISCES 
sign of approaching summer. Pe Rigel \ 
© LOOKING SOUTH . 
A\chernar is due south, with the PEGASUS OVE Mi 
Large and Small Magellanic oe ORIN \" 
ete . 
| Clouds (LMG and SMG, see ANDROMEDA wen | 
r(\< : , — 7 4's PERSEUS 
p.209) en it. There are few Horisan MONOCER 
. . . “7e AURIGA 
| noticeable stars near the zenith, hQUILA Capella 
but Sirtus and Canopus, the Altair Horison 20S CASSIOPEIA GEMINI _ 
two brightest stars in the sky, | CYGNUS Deneb Procyon 
stand out in the cast and south I $7 “Onbeay iy Castor Ch 
{ . 
cast. Fomalhaut is high in the west. CEPHEUS Polaris 
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THE LA 
MAGELI 
Lying m« 


galaxies 
our own. 
eye asa 
like d de 


the Milk 


binocula 


star clust 


RGE 
ANIC CLOUD 
stly in Dorado, 


this is the larger, brighter, 
and closer of two small 
that accompany 
It appears to the 


long, hazy patch 
tached part of 

y Way, while 

rs show a host ot 


ers and nebulae. 


tar magnitudes 1 0 1 2 3 
LOOKING 
SOUTH 
PERSEUS 
gory. ANDROMEDA 
¢ 
ARIES 
20°N 
AURIGA — PEGASUS 
TAURUS PISCES 
Aldebaran ‘ 
> 
a @,. 
' + Betelgeuse 
/ i AQUARIUS 
} ige ' 
ERIDANUS Fomalhaut 
-_ CANIS Horizon 40°N __ CAPRICORNUS 
Sirius MAJOR PHOENIX 
/; Achernar GRUS o\ 
KS 7 20°N WY 
Horizo" = 
TUCANA 
LOOKING 
SOUTH 
CETUS | 
40'S : 
ERIDANUS PHOENIX 
Fomalhaut 
Rigel 
g Achernar GRUS AQUARIUS 
AION 
TUCANA 
/ dig i CAPRICORNUS 
/ CANIS 
jus MAJOR Canopus 
ae OCTANS 
/ Horizon | 
YOCEROS CARINA pee 
PUPPIS SAGITTARIUS 
Horizon 20°S ARA 
; VELA CRUX 
£4« , o Centauri - 


Horizon yrs CENTAURUS PB Centauri SCORPIUS 


WHOLE-SKY 
CHARTS 


NOVEMBER FEATURES 


|] NGC 2070 (DORADO). 
‘The most prominent object 
in the Large Magellanic 
Cloud ts a diffuse nebula 
visible to the naked eye 
and through binoculars. It 
is popularly Known as the 
‘Tarantula Nebula because 
of its spidery shape, which 
is particularly noticeable on 
photographs. It is about 50 
times larger than the famous 
Orion Nebula (M42) in our 


own Galaxy. See also p71, 


ALSO VISIBLE 


M31 (p.199) 

“2 M36, M37, and M38 
(p.211) 

we M41 (p.151) 

LJ} M42 (p.145) 

NGC 869 and NGC 884 
(p.199) 

ms NGC 2244 (p.151) 
The Hyades and Pleiades 


(p.211) 


NOVEMBER METEORS 


THE TAURIDS. Starting in 
late October and continuing 


for a month or more, the 
| ‘laurids reach a sustained 
peak in the first week of 


N \ctivity 1s no 


November. 
more than 10 an hour, trom 


just south of the Pleiades, 


but laurid meteors are 

striking because they move 
slowly and are often bright. 
THE LEONIDS. 


radiates from the head ot 


This shower 


lLeo around 17 November 
\ctivity is normally only 
about 10 an hour at best, 
but it can surge sharply at 
33-year intervals when the 
parent comet, [empel 
luctle, returns to the Sun 
\ Leonid storm occurred in 
were high rates 


ind 1999 


1966 and there 


of activity in 199% 
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DECEMBER 


IGHTS ARE AP THEIR LONGEST and days at their 

shortest in the northern hemisphere, and vice 
versa in the south. Much of the sky as it appears in the 
far south is occupied by constellations that were never 
seen by the astronomers of ancient Greece. A bright 
meteor shower radiates from Gemini in mid-month. 


SUNRISE AND SUNSET ON 15 DECEMBER 


Latitude Sunrise 
60°N 09.00 
40°N 07.10 
20°N 06.30 

O° 05.50 
20°S 05.20 
40°S 04.30 


Sunset 
14.50 
16.40 
17.20 
18.00 
18.40 
19.20 


NORTHERN LATITUDES 


—— 

© LOOKING NORTH Perseus is almost over- : chee 
head with Capella and the other stars of Auriga ARIES TAURUS 
to its right. Gemini ts further east, with 40°N 
Cancer rising beneath it. On the north- PISCES PERSEUS AURIGA ~ 
eastern horizon, Regulus leads the . 
stars of Leo into view. In the north- ary Capelia N 
west are Cassiopeia and Cepheus, ANDROMEDA GEMINI 
with Deneb closer to the horizon. PEGASUS CASSIOPEIA Castor Se 
® LOOKING SOUTH ‘Taurus is Pollux » 3 
high in the south, ideally placed cepHeus Platts \ 
for observing the Pleiades and URSA 
Hyades clusters (see p.213). MINOR ae CANCER. 
Eridanus is beneath it, while rarely _ Plough \ 
to its lower left Orion ts still DRACO OM Qp0y, le « 
rising, followed by brilliant CYGNUS Pi ee 
Sirius and Procyon. Cetus can Horizon 42°N Regulus ~~ 
be seen in the southwestern sky, I, ee BOOTES ag 
with Pisces and Pegasus visible Esy ietipe’ arte Gon eh 
progressively further to the west. — 
SOUTHERN LATITUDES Zenith 
© LOOKING NORTH Eridanus, the celestial | LOOKING 
river, meanders overhead. ‘Taurus is below it, NORTH 
with the Hyades and Pleiades (see p.214) WS 
ideally placed and Orion high to its ERIDANUS 
nighe. Auriga and Perseus are near the CANIS | 
northern horizon, with Gemini in Cre 0° a ge 
the northeast. In the northwest, ORION Sirius \ 
the Great Square of Pegasus ts bee 

| setcng, follow ed by Pisces. Ecliptic TAURUS Rvtebandsi Betelgeuse 

— ® LOOKING SOUTH PISCES Anne MONOCEROS 
\chernar and Canopus le to 

| the nghe and left of centre. In AURIGA oe) 

| between them, slightly lower AQUARIUS Horison 40°S Capella 

| down, are the Large and Small PERSEUS Castor 
Magellanic Clouds (IMC and ANDROMEDA Pollux \ 
SMC, see p.2] 5). Sirius ts high PEGASUS Horizon 20°S CANCER ~ ) 
in the eastern sky, and Vela and I CASSIOPEIA Mich x 
Puppis are nsing in the southeast. B94 Horteoy 1p CEPHEUS _ a ae 

| Fomalhaut 1s setting in the southwest. = Polaris 
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THE HYADES AND 
PLEIADES (TAURUS) 
The stars of Taurus depict 
the top half of a bull’s 
body. The large, V-shaped 
Hvyades cluster (to lower 
left) outlines the face, and 
the red star Aldebaran 
represents one eye. The 
Pleiades cluster (top right) 
lies on the bull’s back. 
See also panel, right. 
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DECEMBER FEATURES 


“° M36, M37, AND M38 
(AURIGA). In the Milky 

Way star fields of Auriga, a 
crooked line of three open 


clusters can be seen through 
wide-field binoculars. M37 
is the largest of them, while 
M36, in the middle of the 
line, 1s the smallest but also 
the easiest to resolve into 
individual stars with a small 
telescope. See also p.69. 
THE HYADES 
(TAURUS). This large, 
bright open cluster, the 
closest such cluster to Earth, 
contains more than a dozen 
stars visible to the naked 
eye. See also pp.132-33. 
THE PLEIADES 
(TAURUS). At first glance, 
this open cluster appears as a 
hazy cloud, but a closer look 
reveals several individual 
Stars. Although the cluster is 
also called the Seven Sisters, 
normal eyesight shows only 
about six stars. People with 
exceptional vision can see 
several more, and binoculars 
bring dozens of stars into 


| view. See also pp.1 LECEE 


ALSO VISIBLE 
“” M41 (p.151) 
M42 (p.145) 
“er M44 (p.157) 
NGC 2070 (p.205) 
| a NGC 2244 (p.151) 


DECEMBER METEORS 
| THE GEMINIDS. The 


second-best shower of the 


vear radiates from near 
Castor, in Gemini, reaching a 
maximum on 13 December, 
when as many as 100 bright 
meteors an hour may be 
seen. Lower rates of activity 
occur for several days either 


side of the maximum. 
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WITH THE EXCEPTION of 
words in regular use, words 
that are defined elsewhere 

in the glossary appear in bold 
type. 


¢ ABSOLUTE MAGNITUDE 
A measure of the true luminosity 
of an object, defined as how bright 
it would appear if it were ata 
standard distance from the Earth, 
chosen to be 32.6 light years. 

¢ APERTURE 

‘The diameter of the light- 
collecting lens or mirror of an 
astronomical instrument. 

¢ APPARENT MAGNITUDE 
The brightness of an object as seen 
from the Earth. It is affected by the 
object's distance from us. 

¢ ASTERISM 

A pattern formed by stars in one or 
more constellations. Examples are 
the Plough (or Big Dipper), which 
is part of Ursa Major, and the Great 
Square of Pegasus, formed by stars 
in both Pegasus and Andromeda. 

* ASTEROID 

A small, rocky body, also called a 
minor planet, orbiting the Sun. 

¢ AXIS 

An imaginary line about which a 
celestial object rotates, 

¢ BINARY STAR 

A pair of stars linked by gravity, 
orbiting around a common centre 
of mass. See a/so Kelipsing binary, 
Spectroscopic binary. 

* BLACK HOLE 

A volume of space in which gravity 
1s So great that notching can escape, 
noc even light, although objects can 
fall in. Black holes are thought to 
form when massive stars collapse. 
© CELESTIAL OBJECT 

An object in space, such as a star, 
planet, or galaxy, that appears in 
the Earth’s sky. 

* CELESTIAL KOUATOR 
‘The celestial equivalent of the 
Karth’s equator, lying on the 
celestial sphere directly over 

the Earth’s equator 

° CELESTIAL POLES 

The celestial equivalent of the 
Karth’s poles, around which the 
celestial sphere appears to turn 
each day. 
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¢ CELESTIAL SPHERE 

An imaginary sphere of infinite 
size around the Earth, on which 
celestial objects appear to lie. 

See also pp.16-17. 

¢ CEPHEID VARIABLE 

A type of variable star that 
pulsates regularly in size, every few 
days or weeks, with a period that is 
linked to its average luminosity. 

* CHARGE-COUPLED 
DEVICE (CCD) 

A light-sensitive silicon chip used 
in place of photographic film to 
record images of celestial objects. 
* CIRCUMPOLAR STAR 

A star that is above the horizon 

all night, as seen from a particular 
location on the Earth. Instead of 
rising and setting, the star appears 
to circle one of the celestial poles. 
¢* COMET 

A ball of frozen gas and dust on 

a long orbit around the Sun. 

¢ CONJUNCTION 

An occasion when two bodies in 
the Solar System (usually the Sun 
and a planet) line up as seen from 
the Earth. See a/so Inferior 
conjunction, Superior 
conjunction. 

¢ CONSTELLATION 

An area of sky, originally a scar 
pattern, but now defined as the 
area within boundaries set by the 
International Astronomical Union, 
¢ DECLINATION (DEC.) 

‘The angle between an object and 
the celestial equator. Declination 
is the equivalent of latitude on the 
Karth. It is measured at right angles 
to the celestial equator, from 0° on 
the equator itself to 90° north 

or south at the celestial poles, 

* DEEP-SKY OBJECT 

A term applied to star clusters, 
nebulae, and galaxies. 

© DIFFUSE NEBULA 

A bright cloud of gas, illuminated 
by stars within ic, 

© DOUBLE STAR 

‘Two stars that look close together 
as seen from the Earth, See a/so 
Binary star, Optical double star, 
* ECLIPSE 

An occasion when one celestial 
object cuts off some or all of the 
light from another. 


¢ ECLIPSING BINARY 

A pair of stars in orbit around each 
other, in which one star periodically 
passes in front of the other as seen 
from the Earth, cutting off its light. 
e ECLIPTIC 

‘The plane of the Earth’s orbit 
around the Sun, projected on to the 
celestial sphere. The Sun appears 
to move along the ecliptic, but this 
is in fact due to the Earth’s motion 
around the Sun. 

© ELONGATION 

‘The angle between a planet and 
the Sun, or between a moon and 

a planet, as seen from the Earth. 

e EQUINOX 

‘The occasion when the Sun lies on 
the celestial equator. ‘his occurs 
twice a year, around 21 March and 
23 September. At an equinox, day 
and night are roughly equal in 
length everywhere on the Earth. 

© GALAXY 

A mass of stars, numbering from 
millions to billions, all linked by 
gravity. Galaxies range from about 
a thousand light years to hundreds 
of thousands of light years across. 

¢ GIANT STAR 

A star that has become bigger and 
brighter in the late stages of its 
development. 

¢ GLOBULAR CLUSTER 

A ball-shaped group of stars, about 
100 light years across, with tens of 
thousands to hundreds of thousands 
of members. Such clusters contain 
some of the oldest stars known, 

¢ INFERIOR CONJUNCTION 
‘The occasion when either Mercury 
or Venus lies between the Sun and 
the Earth. 

e LIGHT YEAR 

A unit of distance. It is the distance 
a beam of light covers in a calendar 
year, or 9,460,700,000,000 km 
(5,878,600,000,000 miles). 

© LOCAL GROUP 

‘The cluster of about 30 galaxies 
that includes our own, 

¢ LUMINOSITY 

The inherent brightness of a light- 
producing celestial object. 

* MAGNITUDE 

The brightness of a celestial object, 
measured on a numerical scale on 
which bright objects are given low 
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or negative values and faint objects 
have high values. The brightest 
stars are termed first magnitude, 
fainter ones second magnitude, and 
so on. In general usage, an object 
described as being of, for example, 
fourth magnitude has a magnitude 
between 3.5 and 4.49. See also 
Absolute magnitude, Apparent 
magnitude. See a/so p.18. 

¢ METEOR 

A streak of light in the sky, caused 
by a small particle burning up in 
the Earth’s atmosphere. 

¢ METEORITE 

A fragment of an asteroid that has 
fallen to the surface of a planet or 
its satellite. 

e MILKY WAY 

The hazy band that can be seen in 
the sky on dark nights, composed 
of billions of distant stars in our 
own Galaxy. It is also a popular 
name for our Galaxy as a whole. 

e MIRA VARIABLE 

A red giant or supergiant star that 
pulsates in size over a period of 
months or years, varying in bright- 
ness by as much as 11 magnitudes. 
e NEBULA 

A cloud of gas and dust, usually 
found in the spiral arms of a 
galaxy. See a/so Planetary nebula, 
Diffuse nebula. 


¢ NEUTRON STAR 

A small and highly dense star 
consisting of the atomic particles 
Known as neutrons, and thought 
to be the remains of a massive star 
that has exploded as a supernova. 
e NOVA 

A star that erupts temporarily in 
brightness by many thousands of 
times. Novae occur in close binary 
stars, one member of which ts a 
white dwarf. Gas flows from the 
companion star on to the white 
dwarf, causing a small explosion 
which leads to the brightening. 

¢ OPEN CLUSTER 

An irregularly shaped group of 
dozens or hundreds of relatively 
young stars, usually found in the 
spiral arms of a galaxy. 

* OPPOSITION 

The occasion when a body in the 
Solar System appears opposite 
the Sun, as seen from the Earth, 
and is hence visible all night. 

© OPTICAL DOUBLE STAR 


‘Two stars that appear close to one 


another in the sky but in fact lie at 
different distances from the Earth. 
¢ ORBIT 

The path of an object that is 
moving through space under the 
gravitational influence of another 
body of greater mass. 

e PARALLAX 

The change in position of an object 
when seen from two different 
locations. How much the object's 
position changes depends on its 
distance and the separation of the 
observing locations. Nearby stars 
show a slight parallax shift as the 
Earth orbits the Sun, from which 
their distances can be calculated. 

¢ PHASE 

A fraction of the illuminated disc of 
a planet or moon, as seen from the 
Earth. 

e PLANET 

A relatively large object that orbits 
a star and does not emit light. 

e PLANETARY NEBULA 

A shell of gas thrown off by a star 
late in its development. 

¢ RADIANT 

The point from which the meteors 
in a shower appear to diverge. 

e REFLECTING TELESCOPE 
A telescope in which light is 
collected and focused by a mirror. 
¢ REFRACTING TELESCOPE 
A telescope in which light is 
collected and focused by a lens. 

¢ RETROGRADE MOTION 
Movement from east to west (or 
clockwise as seen from above 

an object’s north pole). This is 
opposite to the general direction 
of motion in the Solar System. 

¢ RIGHT ASCENSION (RA) 
A coordinate on the celestial 
sphere, the equivalent of longitude 
on Earth. It is measured in hours 
(one hour being equivalent to 15 
degrees) from the point where the 
Sun crosses the celestial equator 
every March (the vernal equinox). 
¢ SOLAR SYSTEM 

The Sun and the various bodies in 
orbit around it. These include the 
nine planets and their moons, as 
well as asteroids, comets, and 
smaller pieces of debris. 

¢ SOLSTICE 

‘The occasion when the Sun 
reaches its furthest point either 
north or south of the celestial 
equator. This happens around 


21 June, the longest day in 

the northern hemisphere, and 

22 December, the longest day 

in the southern hemisphere. 

¢ SPECTROSCOPIC BINARY 
A pair of stars so close together that 
they cannot be separated with any 
telescope. ‘The fact that the star is 
a binary is revealed only when its 
light is studied with a spectroscope. 
e STAR 

A ball of gas that generates heat 
and light as a result of nuclear 
reactions at its core. 

e SUPERGIANT STAR 

A star at least ten times as massive 
as the Sun, and which has become 
bigger and brighter in the late 
stages of its development. Super- 
giants can be hundreds of times the 
diameter of the Sun, and tens of 
thousands of umes as bright. 

¢ SUPERIOR CONJUNCTION 
‘The occasion when Mercury or 
Venus lies on the far side of the 
Sun, as seen from the Earth. 

¢ SUPERNOVA 

An explosion in which, for a few 
weeks or months, a star brightens 
by millions of times. Only the most 
massive stars become supernovae. 
¢ UNIVERSE 

Everything that exists, including 
all matter, space, and time. 

¢ VARIABLE STAR 

Any star that appears to change in 
brightness. This is usually due to 
pulsations in the size of the star, 
but some variables are actually 
close binary stars in which one 
star periodically eclipses the other. 
See also Cepheid variable, Mira 
variable. 

e WHITE DWARF 

A small, dense star with a mass 
similar to that of the Sun, but 

only about | per cent of the Sun’s 
diameter. 

¢ ZENITH 

The point in the sky directly above 
an observer. 

¢ ZODIAC 

The band of sky either side of the 
ecliptic through which the Sun and 
planets move. Although there are 
12 constellations of the zodiac 
dating from ancient times, more 
recent changes in constellation 
boundaries mean that the Sun and 
planets also pass through a 13th 
constellation, Ophiuchus. 
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Stars with names that 
begin with a number — for 
example, 61 Cygni — are 
listed separately at the 
end of the index (p.223). 


A 


Achernar 94-95 

Acrux 86-87, 1/63 

\drastea 49 

AE Aurigae 83 

Air Pump see Antlia 

Albireo /2, 88, 187 

Alcor /37, 169 

Aleyone /33 

Aldebaran /32 

Algedi 75 

Algieba /03 

Algol /3, 1/8 

Alnair 97 

Alnilam /45 

Alnitak /45 

Alpha (@) Aquilae 67 

Alpha (a) Aurigae 69 

Alpha (@) Boéus 70 

Alpha (@) Canis Majoris 
74 

Alpha (@) Canis Minoris 
75 

Alpha (@) Canum 
Venauicorum 73 

Alpha (@) Capricorn 75 

Alpha (@) Carinae 77 

Alpha (a) Centaur 79, 87, 
169 

Alpha (a) Circint 82 

Alpha (@) Columbae &3 

Alpha (@) Coronae 
Borealis SF 

Alpha (a) Crucis 86-87, 
163 

Alpha (a) Cygni && 

Alpha (a) Delphini 9 

Alpha (@) Eendani 94 

Alpha (@) Fornacis 95 

Alpha (a) Geminorum 96, 
15/ 

Alpha (a) Gris 97 

Alpha (@) Herculis 94 

Alpha (a) Hydrae /00 

Alpha (a) Leonis /U3 

Alpha (a) Lepors /U0d 

Alpha (a) Librae /05 

Alpha (a) Lyrae /U08 

Alpha (a) Mensae /09 

Alpha (a) Microscopiu /09 

Alpha (a) Ophiuchi 
1/3 


INDEX 


Alpha (a) Orionis //4 
Alpha (a) Pavonis //6 
Alpha (a) Persei //8 
Alpha (a) Piscts Austrini 
121 
Alpha (a) Pisctum /20 
Alpha (a) Scorpu /26, /8/ 
Alpha (a) Serpentis /30 
Alpha (a) Tauri /32 
Alpha (a) Ursae Minoris 
138 
Alphard /00 
Alshain 67 
Altair 67 
Altar see Ara 
altrazimuth mounting 23 
Amalthea 49 
ammonia 
on Jupiter 48 
on Neptune 57 
on Saturn 52 
on Uranus 55 
ammonium hydro- 
sulphide 
on Jupiter 48 
on Saturn 52 
Ananke 49 
Andromeda 64 
Andromeda Galaxy 64, 
199 
annular eclipse 28 
Antares /26, /8/ 
Antennae 85 
Antlia (the Air Pump) 65 
aperture 22 
Aphrodite ‘Terra 35 
Apollo asteroids 62 
apparent magnitude /s 
Apus (the Bird of 
Paradise) 65 
Aquarius (the Water 
Carrier) 66 
Aquila (the Eagle) 67 
Ara (the Altar) 68 
Archer see Sagicearius 
Arcturus 70 
Argo Navis (the ship 
Argo) 76 
argon, on Nlars 47 
Ane] 55 
Aries (the Ram) 68 
Ameb /04 
Arrow see Sagatca 
asteroids 62 
captured by planets 
Md d9 
astrophotography 24 
Atlas 52 
atmosphere 
of Karth 37 


atmosphere (contd) 
of Jupiter 48 
of Mars 44 
of Mercury 30 
of Neptune 57 
of Pluto 58 
of Saturn 52 
of Titan 53 
of Uranus 55 
of Venus 34 
Auriga (the Charioteer) 
09 
aurorae 27 
averted vision 21 


B 


Barnard’s Star //3 

barred spiral galaxies 9 

Bayer letters /9 

Beehive Cluster 72, /57 

Belinda 55 

belts 

on Jupiter 48 
on Saturn 50 

Berenice’s Flair see Coma 
Berenices 

Bera (B) Aquilae 67 

Beta ($b) Camelopardalis 
7/1 

Beta ($) Capricornt 75 

Bera (Bb) Centauri 79, 87 

Bera (Bb) Cephei &v 

Beta () Crucis 86 

Bera (B) Cygni 88, /87 

Beta (B) Delphini 90 

Beta (3) Doradus 9/ 

Bera (3) Geminorum 
96-97 

Beta (8) Gruis 97 

Bera () Leonts Minoris 
104 

Beta (8) Librae /05 

Beta (8) Lyrae /08 

Bera (3) Monocerous //0 

Bera (8) Muscae /// 

Bera ($) Orionis //4 

Bera ($) Pegast //7 

Bera () Perser //8 

Bera (§) Phoenicis 1/9 

Bera (8) Precoris 7/9 

Bera ({$) Piscis Austrint 
/21 

Beta (f$) Sagittarn (24 

Beta (8) Scorpu 126 

Bera ([§) Tucanae /35 

Beta (f$) Ursae Minors 
138 

Betelgeuse //4 


Bianea 55 

Big Bang & 

Big Dipper 20, /36-37, 
169 

binary stars /2 

binoculars 22 

Bird of Paradise see Apus 

BL Lacertae /02 

BL Lacertae objects 9, 
102 

black dwarf stars // 

Black Eye Galaxy 83 

black holes // 

Blinking Planetary 89 

Blue Planetary 79 

BM Scorpu /27 

Bootes (the Herdsman) 
70 

bright diffuse nebulae /0 

Broccht’s Cluster /4/ 

Bronté (crater) 3/ 

Bull see Taurus 


"¢ 
A 
¢ Puppis /22 
Cacciatore, Niccold 90 
Caclum (the Chisel) 7/ 
Callisto 47, 49 
Caloris Basin 3/ 
Calypso 52 
Camelopardalis 
(Camelopardus, 
the Giraffe) 7/ 
cameras in astrophoto- 
graphy 24 
Cancer (the Crab) 72 
Canes Venatici (the 
Hunting Dogs) 73 
Canis Major (the Greater 
Dog) 74 
Canis Minor (the Lesser 
Dog) 75 
Canopus 76-77 
Capella 69 
Capricornus (the Sea 
Goat) 75 
sapcured rotation 39 
sarbon dioxide 
on larch 36 
on Mars 44 


on Venus 34 


_ 


cr 


sarbon monoxide, on 
Mars 47 

farina (the Keel) 76 

carme FY 
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( 
( 
Cassegrain telescopes 23 
Cassint Division 53 
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Castor 96, /5/ 
Cat’s Eye Nebula /0 
CCD cameras 24 
celestial coordinates /7 
celestial equator /6 
celestial poles /6 
celestial sphere /6—/7 
Centaurus (the Centaur) 
21,79 
Centaurus A 79 
Cepheid variable stars 
13 
Cepheus 80 
Ceres 62 
Cetus (the Sea Monster 
or Whale) &/ 
Chamaeleon (the 
Chameleon) 82 
Charioteer see Auriga 
Charon 59 
Chi (y) Cygni 8&9 
Chisel see Caelum 
chromosphere 26 
Circinus (the Compasses) 
382 
Circlet 720 
circumpolar /6 
clouds 
on Jupiter 48 
on Mars 44 
on Neptune 57 
on Saturn 52 
on Uranus 55 
on Venus 34 
Clown-Face Nebula 97 
clusters 
Beehive Cluster 72, 
157 
Brocchi’s Cluster /4/ 
Coathanger /4/ 
Collinder 399 /4/ 
Coma Star Cluster 83 
Double Cluster //8, 
199 
Hyades /33, 2// 
Jewel Box 87, /63 
Kappa Crucis Cluster 87 
Manger 72 
Omega (@) Centauri /3, 
79, 169 
Pleiades /3, 1/33, 2/1] 
Praesepe 72, /57 
Wild Duck Cluster /29 
see also galaxy clusters, 
star clusters 
Coalsack 87, /63 
Coathanger /4/ 
Collinder 399 /4/ 
Columba (the Dove) &3 
coma (of comet) 6U 
Coma Berenices 
(Berenice’s Hair) 83 
Coma Star Cluster 83 


comets 60-6 / 
Hale—Bopp 64 
Halley /69, 199 
Temple—Tuttle 205 
Compass see Pyxis 
Compasses see Circinus 
conductive zone 26 
Cone Nebula /// 
conjunction /5 
constellations /& 
coordinates, celestial /7 
Cor Caroli 73 
Cordelia 55 
corona 26, 28 
Corona Australis (the 
Southern Crown) 84 
Corona Borealis (the 
Northern Crown) 84 
Corvus (the Crow) 85 
Crab see Cancer 
Crab Nebula /33 
Crane see Grus 
Crater (the Cup) 85 
craters 
on Jupiter’s moons 49 
on Mars and its moons 
44-45 
on Mercury 29-37 
on Moon 38-39, 4/ 
on Venus 35 
Cressida 35 
Crow see Corvus 
Crux (the Southern 
Cross) 2/, 86 
Cup see Crater 
Cygnus (the Swan) 88 
Cygnus A &9 
Cygnus Loop 8&9 
Cygnus Rift /87 
Cygnus X-1 89 


D 


Dactyl 62 

dark adaptation 2/ 

dark nebulae /0 

declination (dec.) /7 

Degas (crater) 3/ 

Deimos 44 

Delphinus (the Dolphin) 
90 

Delta (6) Apodis 65 

Delta (6) Caneri 72 

Delta (6) Capricorni 75 

Delta (6) Cephei /3, 80, 
193 

Delta (6) Chamaeleontis 
82 

Delta (6) Corvi 85 

Delta (6) Gruis 97 

Delra (6) Librae /05 

Delta (6) Lyrae /08 


Delta (6) Orionis /45 

Delta (6) Scuti /29 

Delta (8) Serpentis /30 

Delta (5) Telescopii /33 

Deneb 88 

Deneb Algedi 75 

Desdemona 55 

Despina 56 

Dione 52 

distances, measuring /9 

Dobsonian mounting 23 

Dog Star 74 

Dolphin see Delphinus 

Dorado (the Goldfish or 
Swordfish) 9/ 

Double Cluster //8, /99 

Double Double /08, /8/ 

double stars /2 

Dove see Columba 

Draco (the Dragon) 92 

Dumbbell Nebula /4/, 
193 

dust tail 60-6/ 


E 


Eagle see Aquila 

Eagle Nebula /3/ 

Earth 36-37 

earthshine 40 

eclipses see lunar eclipses, 
solar eclipses 

eclipsing binary stars /3 

ecliptic /6-/7 

Eight-Burst Nebula /39 

Elara 49 

elliptical galaxies 9 

elongation /5 

Enceladus 52 

Encke Division 52-53 

Enit //7 

Epimetheus 52 

Epsilon (€) Aurigae 69 


ree 
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Epsilon (€) Boétis 70 

Epsilon (€) Equulei 93 

Epsilon (€) Eridani 94 

Epsilon (€) Hydrae /00 

Epsilon (€) Indi /02 

Epsilon (€) Lyrae /08, 
181 

Epsilon (€) Monocerotis 
110 

Epsilon (€) Normae //2 

Epsilon (€) Orionis /45 

Epsilon (€) Pegasi //7 

Epsilon (€) Sculptoris /28 

Epsilon (€) Volantis /4/ 

equatorial mounting 
22-23 

equinox, vernal /7 

Equuleus (the Little 
Horse or Foal) 93 

Eridanus (the River) 94 

Eskimo Nebula 97 

Eta Aquarid meteors /5/ 

Eta (q) Aquilae 67 

Eta ()) Aurigae 69 

Eta ()) Carinae 77, /57 

Eta Carinae Nebula 76, 
157 

Eta ()) Cassiopeiae 78 

Eta ()) Geminorum 97 

Eta (q) Herculis 99, 775 

Eta ()) Tauri /33 

Eta (1) Ursae Minoris 
138 

Europa 47, 49 

eyepiece lens 22-23 


F 


False Cross /57 

far side of the Moon 39 

film for astrophotography 
4 


finder scope 23 
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Flamsteed numbers /9 


— 


flares, solar - 
KF ly see Musea 

Flying Fish see Volans 
Foal EK quuleus 
omalhaut 

ornax (the Furnace) 95 


I 

I 

Fornax Cluster 95 
Fox see Vulpecula 
| 


urnace see Fornax 


, roy 
Galactic centre /S/ 


ralaxies 8-9 

\ndromeda Galaxy 64, 

Antennae 85 

Black Eve Galaxy &3 

| irge Magellan 
Cloud (LMC) 9/7, 205 

Local Group Y 

Milky Way &-9 

Small Magellanic Cloud 
SMIC) 7.35. 1/93 

Spindle Galaxy /3/ 

Virgo Cluster 9 

Whirlpool Galaxy /3 


Csalile in moon / 

Galileo Galilei 4; 

Csat Mma Vy) Andromedae 
6d 

Gaamma / \quilac 0, 


i(y) Aniecus 64 


(Gsamma (y) Caeh 7/ 


i 


Gamma (y) Canert 72 


Gamma (y) Cassiopeiae 


78 
Gamma (y) Comae 
Berenices 83 
Gamma (y) Coronae 
\ustralis 84 
Gamma (y) Crucis 87 
Gamma (y) Delphini 90 
ramma (¥) Equulei 93 


amma (¥) Leonis /03 


samma (¥) Leporis /04 
amma (¥) Normae //2 
amma (¥) Piscis 

\ustrini /2/ 
Gamma (y) Ursae 

Miinoris /38 

Gamma (y) Velorum /39 
Gamma (y) Volantis /4/ 
Ganymede 47, 49 
Garnet Star SU 


gas tail 60-67 


~ a 


Gemini (the Twins) 96 
Geminid meteors 2// 
Gemma S4 
Ghost of Jupiter /00 
giant stars // 
Giedi 75 
Guiratte see Camelopardalis 
globular clusters /3 
Goldfish See Dorado 
granulation 26—27 
Great Bear see Ursa Mayor 
Greater Dog see Canis 
Major 
greatest clongation /5 
of Mercury 30 
of Venus 33 
Great Red Spot 4S 
Great Square of Pegasus 
0, L17, 199 
mrecenhouse ¢ thecte Jf 
Gsrus (the Crane) 97 


Csuardians of the Pole /3& 


II 


ho and « Perse 1//8 
h3/52 104 
h378O /0¢4 
Hlacdi 69 


I dale Bopp ( omet 6/ 


blalle }Clomet /69. 1/99 
Halo of Galax 

Hare see Lepus 

Helene 52 


helwuum 
in Jupiter 4A 
in Neptune 5/ 
in Saturn 52 
in Sun 26 


in | rans OO 


Helix Nebula 
66 
Hercules 98-99 
Herdsman Vee Boétes 
Herodotus (crater) 4/ 
Hersc hel, John S7 
Herschel, William 54 
Hlevelius, Johannes /3/ 
highlands 
on \lars 45 
on Moon 38-39 
on Venus 35 
Hlimalha 49 
Horologium (the 
Pendulum Clock) 99 
Horsehead Nebula //5 
Houtman, Frederick 
de 05 
Hunting Dogs see Canes 
Venatici 
Hvyades /3 >, ZI 1 
Hydra (the Water-snake) 
100-101 
hydrogen 
in Jupicer 48 
in nebulae /V 
in Neptune 37 
in Saturn 52 
in Sun 26 
in Lranus 55 
Hydrus (the Little Water 
snake) /0/ 


Hyperion 52 


lapecus 52-53 


[IC 2391 /39 


IC) 2602 76-77, /57 
IC: 1665 /13 
Ida 62 


Indus (the Indian) /02 
inferior Conyunction /5 
interior planets /5 
infra-red radiation 34 
lo 47, 49 

loca (1) Caner 

loca (tL) Crucis 8 

loca (t) Librae /05 
loca-1 (i!) Normae //2 
loca (t) Ortonis 7/5 
loca (1) Pretoris //9 
regular galaxies Y 


Ishtar 


Janus 52 

Je wel Box N/. 163 
Job Coottin Yo 
Julier 55 


Jupiter 16-49 


lerra 35 


K 

k Puppis /22 

Kappa («) Bodtis 70 

Kappa («) Coronae 
\ustralis 84 

Kappa Crucis Cluster 87 

Kappa (kK) Lupi /06 

Kappa (kK) Pavonis //6 

Kappa (kK) Tucanae /35 

Keel see Carina 

Kevhole Nebula 77 


Keyser, Pieter Dirkszoon 
05 

Keystone 99, /75 

Kids 69 

Kochab /3& 


Kuiper Belt 60 


L 


L, Puppis /22 

Lacaille, Nicolas Louis 
de /V9 

acerta (the Lizard) /02 

agoon Nebula /25, /&/ 

ambda (A) Octantus //2 

ambda (A) Tauri /33 


arge Magellanic Cloud 
9/1. 205 

LLarissa 56 

Leda 49 

Leo (the Lion) 103 

Leo Ninos (the Lesser 
Lion) /04 

Lepus (the Hare) /04 

Lesser Bear see Ursa 
Ninos 

Lesser Dog see Canis 
Niinor 

| Cssel Lion Vee Leo 
Ninos 

| evel a Norma 

Libra (the Scales) /¢ 

hehe pollucion 37 


Ji 


limb darkening 2 
| 1OTL see L.co 
Little Dipper /3s 
Luicctle Horse vai 
ke quuleus 
Little Water snake see 
Hlydrus 
Lizard see Lacerta 
LMC 9/7, 205 
Local Group Y 
long-period comets 6/ 
lunar eclipses 4U 
Lupus (the Wolf) /06 
Lynx /07 
Li Lyre) /08 
Lynd meteors /63 
Lysithea 49 


vra (the 
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M magnetic field Mu (i) Scorpi /27 NGC 1365 9, 95 
of Earth 37 multiple stars /2 NGC 1502 7/ 
+ “ Poe sahil Musca (the Fly) /// NGC 1981 7/5 
M3 73 magnitude 18 et ri ae 6 
M4 /27 main-sequence star /0-// N is ce oo 
M5 /30-3/ Manger 72 Naiad 56 see mo ai 
M6 127. 175 maria 38-39, 4/ Naos 122 ead A - 
M7 127, 175 Mars 42-45 fits side of the Moon 39 ba eneheeetlpr ies 
MB 125, 181 Maxwell Montes 35 ake ee 
M10 1/3 Melotte 20 //8 Blinking Planetary 89 NGC 2362 74 
M11 /29 Melotte 111 83 Fein Dacirase To ; NGC 2392 97 
M12 //3 Mensa (The ‘Table Pintte Eve Nebula 10 NGC 2419 107 
M13 99, 175 Mountain) /09 Clown-Face Nebula 97 NGC 2451 122 
M15 1/7 Mercury 29-3/ Coalsack 87. 163 NGC 2477 122 
M16 131 Meteor Crater 62 Cone Nebula i717 NGC 2516 76-77 
M17 /25 meteorite impacts see Crab Nebula 133 NGC 2547 139 
M20 /25 craters Cygnus Loop 89 NGC 3114 77 
M22 125, 18/ meteorites 62 Cronus “hae NGC 3115 /3/ 
M23 125 meteors 6/ Dumbbell Nebula /4/ NGC 31 32 139 
M24 /25 methane 193 hee a a5 
M25 /25 on Neptune 57 E le N assole 
M27 /4/, 193 on Pluto 58 nee peice NGG Sone 100 
, ih gcigiadage Eight-Burst Nebula /39 NGC 3372 76-77. 157 
M31 64, 199 on Triton 5 Seki : iia ait 
’ & SOEOEe Eskimo Nebula 97 IAC 2529 77 
M32 64 on Uranus 55 Bea Carinae Mebala 76 nie sshd 
M33 134 Metis 49 —tt~C<“Citi‘é 
M34 //8 Microscopium (the Ghost of Jupiter /00 NGC 4038/9 85 
M35 97 Microscope) /09 itelix Nebula 64 NGC 4565 83 
M36 69, 271 Milk Dipper /24 Horsehead Nebula 175 NGO 4755 87, 163 
M37 69, 2/1 Milky Way 8-9 Kevhole Nebula77- NGC. 5128 79 
M38 69, 2/1 Mimas 52 Laveon Netads 123 NGG 5139 79, 169 
M39 89 Mintaka /45 181 NGC 5195 73 
# a tae Gas North America Nebula NGC 5822 106 
M44 72, 157 Mizar 136-37, 169 —— pete 
M45 133 Monoceros (ete Unicorn) Eielnaipie tacit ial pon peeing 
hele” a Rapa iece ae _ : NGC 6231 127 
M47 /22 Moon 38-4/ ae —— — pod 2 
M48 /00 in solar eclipses 28 Ring Nebula /08 actos a mage 
M50 //0 : NGC 6541 84 
' moons Rosette Nebula //0—// 17m Ze 
M51 73 of Earth 38-4/ 151 * NGC 6543 92 
MS2 78 of Jupiter 47, 49 Saturn Nebula 66 ONS tee 
M57 /08 of Mars 44 ‘Tarantula Nebula 9/, BEE Bats tee 
M64 83 of Neptune 56-57 205 NGC 6633 113 
M65 /03 of Pluto 59 Trifid Nebula 125 NGC 6752 116 
M66 /03 of Saturn 52-53 Veil Nebula &9 NGC 6826 SY 
M67 72 of Uranus 55 Neptune 56-57 NGC 6992 89 
M71 /23 mountains Nereid 56 NGC 7000 8&9 
M74 120 on Earth 37 Net see Reticulum NGC 7009 66 
M77 6] on Moon 38-39 neutron stars // NGC 7293 66 
M79 104 on Venus 35 Newtonian reflector 23 NGC 7662 64 
M81 /37 mountings for telescopes NGC 55 128 a acs 
M82 137 22-23 NGC 104 135, 193 ae 
M83 9, /00 in astrophotography 24 NGC 205 64 in enna 20 
M87 9 Mu (1) Bootis 70 NGC 253 128 on Mars 44 
M92 99 Mu (w) Cephei 80 NGC 288 128 met SiS se 
M95 /03 Mu (u) Columbae &3 NGC 362 135 on ‘Triton 57 
M96 /03 Mu (uw) Crucis 87 NGC 457 78 on Venus 34 
M101 /37 Mu (u) Draconis 92 NGC 752 64 Norma (the Level) //2 
M110 64 Mu (u) Gruis 97 NGC 869 //8, 199 North America Nebula 89 
Maat Mons Mu (u) Librae /05 NGC 884 1/8, 199 north celestial pole /38 


35 Mu (u) Lupi /06 NGC 1316 95 north galactic pole /28 
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Northern Claw /05 
Northern Coalsack /87 
Northern Cross && 
Northern Crown see 
Corona Borealis 
Nova Delphini 90 
Nu (v) Coronae Borealis 
Sd 
Nu (v) Draconis 92 
Nu (v) Scorpii /27 
Nu (v) Serpentis /30 
nuclear fusion in Sun 26 
nucleus 
of comet 60 
of galaxy & 


O 


Oberon 55 
object glass 23 
objective lens 22-23 
Octans (the Octant) //2 
Olympus Mons 45 
Omega (@) Centaur /3, 
79, 169 
Omega Nebula /25 
Omega (@) Scorpi /27 
Omicron (0) Ceti &/ 
Omicron (0) Cygni &9Y 
Omicron-2 (07) Eridani 
94-95 
Omicron (0) Velorum /39 
Oort Cloud 60 
open clusters /3 
Ophelia 55 
Ophiuchus (the Serpent 
Holder) //3 
opposition /5 
of Jupiter 47 
of Mars 43 
of Neptune 57 
of Saturn 5/ 
of Uranus 55 
optical double stars /2 
Orion 2/, //4-15 
Orionid meteors /99 
Orion Nebula /0, //5, 
145 
Orion's Bele /45 
oxygen, on Earth 37 
ozone layer 37 


Pp 

p Eridani 94 

Painter's Easel see Pictor 
Pan 52 

Pandora 52 

parallax /9 

Pasiphae 49 

Pavo (the Peacock) //6 
Peacock see Pavo 


Pegasus (the Winged 
Horse) //7 
Pendulum Clock see 
Horologium 
penumbra 
in eclipses 28, 40 
of sunspot 27 
periodic comets 6/ 
Perseid meteors /87 
Perseus //8 
phases 
of Mercury 30 
of Moon 40 
of Venus 33 
Pherkad /38 
Phi (@) Cassiopeiae 78 
Phobos 44 
Phoebe 52 
Phoenix //9 
photography see 
astrophotography 
photosphere 26, 28 
Pi (wm) Hydri /0/ 
Pi (m) Lupi /06 
Pictor (the Painter’s 
Easel) //9 
Pisces (the Fishes) /20 
Piscis Austrinus (Piscis 
Australis, the 
Southern Fish) /2/ 
plains 
on Mercury 29, 3/ 
on Venus 35 
see also maria 
planetary nebulae /0-// 
planets /4-/5 
locating 25 
see also under names 
of individual planets 
Pleiades /3, 1/33, 2/1 
Plough 20, 136-37, 169 
Pluto 58-59 
polar caps 
on Earth 36 
on Mars 44 
on Triton 57 
Polaris /38 
Pollux 96-97 
Portia 55 
Pracsepe 72, /57 
precession 36 
primary (in binary sear) 
12 
pamary mirror 23 
Procyon 75 
Prometheus 52 
prominences 26 
Proteus 56 
protostar /U 
Proxima Centaur 79, /69 
Psi Gy) Draconis 92 
Psi-l (wy!) Pisctum /20 


Prolemy /& 

Puck 55 

Pup 74 

Puppis (the Stern) /22 
Pyxis (the Compass) /23 


Q 


Quadrans Muralis 70 
Quadrantid meteors /45 
quasars 9 


R 


R Coronae Borealis &4 
R Horologii 99 
R Hydrae /V0 
R Leonis /03 
R Leporis /04 
R Sculptoris /28 
R Scuti /29 
RA (right ascension) /7 
radiant 6/ 
radiative zone 26 
Ram see Aries 
Rasalgethi 98 
Rasalhague //3 
rays around craters 38-39 
reflecting telescopes 
22-23 

refracting telescopes 23 
Regulus /03 
Reticulum (the Net) /23 
retrograde motion /5 
Rhea 52 
Rho (p) Cassiopeiae 78 
Rho (p) Herculis 9& 
Rho (p) Ophiuchi //3 
Rho (p) Persei //8 
Rigel //4 
right ascension /7 
Rigil Kentaurus 79 
rilles 4/ 
Ring Nebula /0& 
rings 

of Jupiter 49 

of Neptune, 56 

of Saturn 50-53 

of Uranus 54-55 
Rosalind 55 
Rosette Nebula //0-//, 

[$f 

Rotanev 9 
runaway stars &3 


b | 
S 
S Monocerotis //0=// 
Sagitea (the Arrow) /23 
Sagittarius (the Archer) 
124-25 


Sails see Vela 

Sapas Mons 35 

satellites see moons 

Saturn 50-53 

Saturn Nebula 66 

Scales see Libra 

Schmidt—Cassegrain 
telescopes 23 

Scorpius (the Scorpion) 
126-27 

Sculptor /28 

Scutum (the Shield) /29 

Sea Goat see Capricornus 

Sea Monster see Cetus 

secondary (in binary star) 
12 

secondary mirror 23 

Serpens (Cauda and 
Caput, the Serpent’s 
Head and Tail) /30 

Serpent Holder see 
Ophiuchus 

Seven Sisters /32, 2// 

Sextans (the Sextant) /3/ 

Seyfert galaxies 9, &/ 

Shield see Scutum 

shooting stars 6/ 

showers of meteors 6/ 

Sickle /03 

Sigma (6) Octantis //2, 
115 

Sinope 49 

sinuous rilles 4/ 

Sirius 74 

Small Magellanic Cloud 
(SMC) /35, 193 

solar eclipses 28 

solar maximum and 
minimum 27 

solar radiation 30, 37 

Solar System /4-/5 

Sombrero Galaxy /40 

south celestial pole &7 
112 

south galactic pole /28 

Southern Claw /05 

Southern Cross see Crux 

Southern Crown see 
Corona Australis 

Southern Fish see Piscis 
Auscrinus 

Southern Pleiades 76-77, 
157 

Southern Triangle see 
‘Triangulum Auscrale 

spectroscopic binary stars 
12 

Spindle Galaxy /3/ 

spiral galaxies 9 

sporadic meteors 6/ 

star charts /8—/9, 62, 
142-43 


star clusters /3 
star formation /0 
stars /U-/3 
names of /9 
see also double stars, 
variable stars 
Stern see Puppis 
Struve 747 //5 
Struve 761 //5 
Struve 2725 90 
Sualocin 90 
sulphur, on lo 49 
sulphuric acid, on Venus 
34 
Summer Triangle /87 
Sun 26-28 
and Greenhouse 
effect 34 
sunspots 26-27 
supergiant stars // 
superior conjunction 
15 
superior planets /5 
Supernova 1987A 9/ 
supernova remnants /0 
supernovae // 
Swan see Cygnus 
Swordfish see Dorado 
synchronized orbits 59 
Syrtis Major 45 


T 


T Pyxidis /23 

Table Mountain see 
Mensa 

tails (of comet) 60 


‘Tarantula Nebula 9/, 205 


Tarazed 67 

Tau (t) Canis Majoris 74 

Tau (t) Ceti &/ 

Tau-1 (t!) Serpentis /30 

Taurid meteors 205 

Taurus (the Bull) /32-33 

Teapot /24 

tectonic plates 36-37 

telescopes 22-24 

Telescopium (the 
Telescope) /33 

Telesto 52 

Tempel—Tuttle, Comet 
205 

terrestrial planets /4 

Tethys 52 

Thalassa 56 

Tharsis Bulge 45 

Thebe 49 

Theophilus (crater) 4/ 

Theta (8) Carinae /57 

Theta (6) Eridani 94 

Theta (8) Indi /02 

Theta (6) Muscae /// 


‘Theta-1 (8!) Orionis //5, 
145 
Theta-2 (6) Orionis //5 
Theta (8) Serpentis /30 
Theta (8) Tauri /32 
Titan 52-53 
Titania 55 
‘Tombaugh, Clyde 58 
total eclipse 
of Moon 40 
of Sun 28 
‘Toucan see Tucana 
transits of Mercury 30 
Trapezium //5, /45 
‘Triangulum (the 
Triangle) /34 
‘Triangulum Australe (the 
Southern Triangle) 
134 
Trifid Nebula /25 
Triton 56-57 
‘Trojan asteroids 62 
‘Tucana (the Toucan) 
135 
TW Horologii 99 
‘Twins see Gemini 
TX Piscium /20 


U 


U Hydrae /00 
ultraviolet radiation 37 
umbra 
in eclipses 28, 40 
of sunspot 27 
Umbriel 55 
Unicorn see Monoceros 
Universe 8 
Unukalhai /30 
uplands see highlands 
Uranus 54-55 
Ursa Major (the Great 
Bear) /36-—37 
Ursa Minor (the Lesser 
Bear) /38 


V 

V Puppis /22 

variable stars /3 

Vega /08 

Veil Nebula 89 

Vela (the Sails) /39 

Vela Supernova Remnant 
10 

Venus 32-35 

vernal equinox /7 

Vesta 62 

Virgo Cluster 9 

Virgo (the Virgin) /40 

Volans (the Flying 
Fish) /4/ 


volcanoes 
on Earth 37 
on lo 49 
on Mars 45 
on Moon 4/ 
on Venus 35 


Vulpecula (the Fox) /4/ 


W 


Water Carrier see 
Aquarius 
water (ice, liquid, vapour) 
on Charon 59 
on Earth 37 
on Jupiter 48 
on Mars 44 
on Mercury 3/ 
on Neptune 37 
on Pluto 58 
on Saturn 52 
on Uranus 55 
Water-jar 66 
Water-snake see 
Hydra 
Whale see Cetus 
Whirlpool Galaxy 73 
white dwarf stars // 
Wild Duck Cluster /29 
winds 
on Mars 44 
on Saturn 52 
on Venus 34 
Winged Horse see 
Pegasus 
Winter ‘Triangle /5/ 
Wolf see Lupus 
Wolf-Rayet stars /39 


X 


Xi (€) Boétis 70 

Xi (€) Lupi /06 

Xi (€) Pavonis //6 

Xi (€) Scorpii /27 

Xi (€) Ursae Majoris /37 


Z 


Zeta (¢) Antliae 65 

Zeta (C) Aquarii 66 

Zeta (¢) Aurigae 69 

Zeta (C) Caneri 72 

Zeta (¢) Coronae Borealis 
od 

Zeta (C) Geminorum 97 

Zeta (C) Leonis /03 

Zeta (C) Lyrae /08 

Zeta (C) Orionis //5, 145 

Zeta (C) Phoenicis //9 

Zeta (C) Piscium /20 


Zeta (C) Puppis /22 
Zeta (C) Reticuli /23 
Zeta (C) Scorpii 127 
Zeta (C) Ursae Mayoris 
136-37, 169 

zodiac /7 
zones 

on Jupiter 48 

on Saturn 50 
Zubenelgenubi /05 
Zubeneschemali /05 


6 ‘Trianguli /34 

8 Monocerots //0 
11 Camelopardalis 7/ 
12 Camelopardalis 7/ 
12 Lyncis /07 

15 Monocerotis //0 
16 Draconis 92 

17 Draconis 92 

17, 18 Sextanus /3/ 
19 Lyncis /07 

19 Piscium /20 

25 Librae /V5 

30 Cygni &9 

30 Doradus 9/ 

31 Cygni &9 

32 Eridani 94 

36 Ophiuchi //3 

38 Lyncis /07 

39 Draconis 92 

40 Eridani 94 

47 ‘Tucanae /35, /93 
53 Arietis 83 

61 Cygni 89 

70 Ophiuchi //3 

80 Ursae Majoris /37 
95 Herculis 98 

100 Herculis 98 
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